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PREFACE 

This Grammar School Arithmetic is noteworthy 
for the topics which it omits, as well as for the 
new topics which it introduces. A dominant fea- 
ture is the emphasis upon vocational problems. 
These problems are of wide range, drawn from 
life on a farm, in the home, in the carpenter's 
shop, the manufacturing establishment, and the 
clerk's office in the city. It is hoped that these 
vocational problems will be of genuine value to 
the pupil after he leaves the school and enters into 
one or another of the various fields of activity. 

A new feature in the treatment is the study of 
curves representing empirical data, such as varia- 
tions in temperature, of prices of different commod- 
ities, of stock quotations, or of agricultural and 
other scientific data. No other topic in elementary 
mathematics has sprung into such prominence in 
modern life. Monthly or yearly fluctuations in 
stock quotations are shown to the business man 
graphically ; changing sanitary conditions are made 
the plainer to the physician by curves ; changes in 
the cost of living are exhibited by lines ; govern- 
ment publications resort to this geometric device 
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vi PREFACE 

for conveying to the practical farmer the result 
of scientific experiment; graphic representation is 
also frequently used as an efiEective device in adver- 
tising. That this topic has been so long neglected 
in our public schools is the harder to realize when 
we consider that it is easily comprehended by 
children. 

Simplifications in the technique and the lan- 
guage of arithmetic have been made. Several old 
but useless technical terms have been omitted. A 
circle is defined as a line instead of as an area. In 
higher mathematics, as well as in recent secondary 
texts, it is regarded as a line. Economy of efiEort 
demands that there be uniformity throughout. 

The book contains a comprehensive exposition 
of arithmetic, including the elementary parts. Em- 
phasis is placed on fundamentals. Frequent re- 
views serve to fix the facts and processes which 
the pupil has discovered. 

Again the author has the pleasure of acknowledg- 
ing generous help received from several experienced 
teachers of elementary mathematics, particularly 
from Miss Letitia R. Odell of the North Side High 
School in Denver, and from Mrs. L. D. Coffin, 
Mrs. I. J. Lewis, Miss Minnie L. McCall, and Miss 
Edna Kinder of the public schools in Colorado 

Springs. 

FLORIAN CAJORI. 
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GRAMMAR SCHOOL BOOK 

PART ONE 
ARITHMETIC 

1. Arithmetic has been studied and taught from 
the earliest times. The science of numbers was 
taught in the ancient schools of philosophy and 
there it was studied by those who were interested 
not in the practical problems of business, but in 
the science of numbers. Merchants and surveyors, 
however, used arithmetic to calculate the cost of 
goods and the area of land. When printed books 
began to appear the science of numbers and the 
art of computation were printed together and so 
they continue together at the present time. 
Arithmetic is defined as the science of numbers and 
the art of computation. 

At the present time arithmetic is considered one of 
the most important studies in the elementary school. 
It possesses a definite, well-organized body of 
knowledge that can be studied and mastered in the 
elementary school. This knowledge is necessary 
to an understanding of many sciences and to the 
solution of most of the practical problems of life. 

B 1 
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In the study of arithmetic we need to give con- 
sider^bfe attention to the fundamental processes -7— 
addition, subtraction, multiplication, and division 
— so that the operations, wherever they are found, 
may be performed with accuracy and reasonable 
speed. We shall want to understand the theory of 
arithmetic so that we may know the reason for 
what we do and so that we may be able to explain 
ii to others. 



NOTATION AND NUMERATION 
The Arabic Notation 

2. In the study of arithmetic we find that num- 
bers may be expressed in three ways, — by words, 
by figures, and by letters. In expressing numbers 
by figures or letters we employ what is called a 
scale. By scale is meant the relation that exists 
between the unit of one order and the unit of the 
next higher order. A uniform scale is one in which 
the relation is always the same between one order 
of units and the next higher order. The Arabic 
notation has a uniform scale since it always takes 
ten units of one order to make one unit of the next 
higher order. United States money and the metric 
system also have uniforn; scales. In many tables 
of weights and measures we have what is called a 
varying scale. 

The Arabic notation is so called because about 
1200 A.D. the Europeans received it from the 
Arabs. But the Arabs, in turn, had received it 
from the Hindus, and were, therefore, not the 
inventors of it. 

For the reading of large numbers the figures are 
marked off into periods of three. This is done by 
beginning at the figure in one^^ place and proceed- 

3 
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ing toward the left. In decimal fractions not more 
than two or three figures are ordinarily used ; hence 
the formation of periods is superfluous. The names 
of the periods of integral numbers and the three 
figures in each period may be shown as follows : 



Number Chart 
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ORDERS OF INTEGERS 
MiLLioirs Thousahds Units or Ones Thoubandths 



ORDERS OF 
DECIMALS 
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4th Period 
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3d Period 


2d Period 


Ist Period 


l8t Period 



The number 678,213,501,735.438, printed in the 
number chart is read : six hundred seventy-eight 
billion, two hundred thirteen million, five hundred 
one thousand, seven hundred thirty-five and four ' 
hundred thirty-eight thousandths. 

For reading numbers of this kind, the word and 
is used to indicate the place of the decimal point. 



NOTATION AND NUMERATION 5 

A shorter and better way of reading the decimal 
fraction is : Point, four, three, eight. 

Notation is the process of writing numbers by 
means of characters. 

Numeration is the process of reading numbers 
expressed by characters. 

Oral Exercise 

a Read the following populations : 

1. Florida, 752,619 Rhode Island, 542,610 

2. Hawaii, 191,909 Alaska, 64,356 

3. Pennsylvania, 7,665,111 

4. niinois, 5,638,591 

5. New York (state), 9,113,614 

6. United States, 93,402,151 

Written Exercise 
4. Write in figures : 

1. Eight thousand, two hundred three. 

2. Twenty thousand, eight hundred fifteen. 

3. Seven hundred forty-three thousand. 

4. Two hundred five thousand, six hundred ten, 
point five. 

5. Nine hundred seventy thousand, five hun- 
dred eighty, point four, five. 

6. Eight hundred sixty-four thousand, twenty, 
point nine, five. 
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7. One million, one hundred forty-five thousand, 
one hundred one. 

8. Nine million, twenty-five thousand, four hun- 
dred thirty-six 

9. Twenty-five million, two hundred forty-four 
thousand, sixty. 

10. One hundred one million, one hundred* thou- 
sand, four hundred. 

11. Eighty-seven million, five hundred forty-six. 

12^ Five billion, three million, four thousand, 
nine. 

Oral Exercise 

5. Read the numbers and tell the order or kind 
of unit each figure stands for : 



1. 


34.345 


125.06 


65.075 


2. 


345.45 


1,125.006 


650.75 


3. 


3,454.5 


11,125.6 


6,507.5 


4. 


34,454.555 


111,125.66 


66,507.57 


5. 


334,454.55 


1,111,125.666 


666,507.577 


6. 


3,445,334.5 


2,345,678.6 


6,666,507.5 



Written Exercise 
6. Write in the decimal notation : 

^' A To^ TFir iooo rioir 

2- TO" T^ T^ iWo Tinnr 



NOTATION AND NUMERATION 7 

The Roman Notation 

7. The Romans used letters to represent num- 
bers. Their notation is still used in numbering 
chapters of books and upon watches and clocks 
and inscriptions on monuments. 

The Roman notation uses seven letters, namely : 

I V X L C D M 

1 5 10 50 100 500 1000 

« 

1. When the letter is followed by the same 
letter or one of less value, the values of the letters 
are to be added ; as VI for 6, XV for 15, XX for 
20, CX for 110. 

2. When a letter is followed by one of greater 
value, the value of the Smaller is to be subtracted 
from that of the greater; as IV for 4, IX for 9, 
XC for 90. 

3. When a letter is placed between two letters 
of greater value, the smaller is to be subtracted 
from the sum of the other two ; as, XIV for 14, 
XIX for 19, MCM for 1900. 

4. A bar placed over a letter multiplies its value 
by one thousand ; as V for 5000, C for 100,000. 

Oral Exercise 
8. Read the following : 

1. XVI, XXXII, XLI, XCII, LXXXVI. 

2. CLX, CCLXX, DC, DCCL, MDCCC, ID. 

3. D, DCCCL, MC, CM, LXIX, MCD. 
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Written Exercise 

9. Change from Arabic to Roman symbols : 

1. 3, 7, 11, 16, 19, 27, 41, 54. 

2. 66, 73, 89, 91, 98, 109. 

3. 215, 294, 415, 516, 708. 

4. 1009, 1492, 1530, 1783, 1915. 

Comparison of the Arabic and the Roman Notations 

10. Can the operations of addition, subtrac- 
tion, multiplication, and division be performed 
with numbers written in the Roman notation as 
easily as with those written in the Arabic no- 
tation? Try, without using Arabic figures, to 
multiply MDCCLXVI by DCCLXVII. Can you 
do it? 

There are two principles that make computation 
in the Arabic notation easier. They are : 

(a) The principle of place value : 

Thus, in 765, the 7 stands for hundreds, because 
it is in hundreds' place ; the 6 stands for tens, be- 
cause it is in tens' place ; and so on. 

(6) The principle of uniformity of the scale : 

According to this principle all units are the same 
multiple of the units immediately below. 

Thus, 1 thousand = 10 hundreds ; 1 hundred = 10 
tens ; 1 ten« 10 ones. 



NOTATION AND NUMERATION ' 9 

It is the uniformity of scale, rather than the se- 
lection of the particular scale of 10, which is of im- 
portance. In some respects a scale of 12 -would be 
preferable to the scale of 10. 

Written Exercise 

11. 1. America was discovered by Columbus in 
MCDXCII. How many years was this before the 
Declaration of Independence in MDCCLXXVI ? 

Use Arabic figures. 

2. How many years have elapsed between 
MDCCLXXVI and MCMXII ? 

3. Read the following dates: MDCCCLVII- 
MCMVII. Write down the years and find the time 
between the dates. 

♦. Write in Arabic Notation DCXC, MCM, 
MCMXX. 

5. Write 5 dates of local interest in Roman no- 
tation. 



REVIEW OF FUNDAMENTAL OPERATIONS 

Addition 
12. 1. 2. 3. 4. 5. 



9 


98 




987 


981 


16 


98765 


9 


88 




777 


6666 


55555 


6. 




« 


7. 




8. 




987654 






9876543 




98765432 


444444 






3333333 




22222222 






Drill by Decades 






1. 8 




18 


28 


38 


48 


58 


9 




9 


9 


9 


9 


9 


2. 68 




78 


88 


98 


108 


118 


9 




9 


9 


9 


9 


9 


3. 9 




9 


9 


9 


9 


9 


8 




18 


28 


48 


58 


38 


4. 9 




19 


29 


39 


49 


59 


8 




8 


8 


8 


8 


8 


5. 8 




8 


8 


8 


8 


8 


69 




79 


89 

10 


99 


109 


119 
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6. 9 19 29 39 49 59 

7 7 7 7-7 7 

















7. 


7 


7 


7 
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7 


7 




58 


68 


78 


88 


98 


108 


8. 


6 


16 


26 


36 


46 


56 




7 


7 


7 


7 


7 


7 


9. 


7 


7 


7 


7 


7 


• 7 




66 


76 


86 


96 


106 


116 


10. 


,80 


180 


280 


380 


480 


780 




9 


90 


90 


90 


90 


90 


11. 


70 


170 


270 


370 


470 


970 




90 


90 


90 


90 


90 


90 



Oral Exercise 








14. Give the answers: 








1. 13 14 15 16 


17 


18 


19 


19 17 18 15 


16 


15 


12 



2. 23 


24 


25 


26 


27 


28 


29 


18 


19 


17 


19 


16 


17 


15 


3. 33 


34 


35 


36 


37 . 


38 


39 


19 


18 


16 


17 


19 


15 


14 
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«. 


43 


44 


45 


46 


47 


48 


49 
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16 


15 


12 


8. 


53 


54 


55 


56 


57 


58 


59 
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19 


17 


19 


16 


17 


15 








Oral Exercise 









15. Add at sight : 

1. 2. 3. 4. 5. 6. 

5 5 5 9 9 9 
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28 


98 
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Oral Exercise 






6. 


Add rapidly : 








1. 


2. 


3. 


4. 


s. 


6. 
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3 
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Exercise for Speed and Accuracy 

17. Develop speed in adding columns of figures. 
Seventy figures a minute should be a minimum rate. 

In adding, try to make the process easier by 
catching the tens, that is, by seizing upon the 
groups of digits whose sums are ten. Groups like 
8 and 2, 6 and 4, or 5, 2, and 3, should be taken 
as a whole. 

Make sure of the accuracy of yoiu: results by 
careful checking. How are the results of addition 
checked ? 



la 

1. 





Written Exercise 




Add: 






7,869\ 
851/ 


2. 45,690 


3. 23,457 


10,976\ 
24,864/ 


90,909\ 


9,708\ 
4,512/ 


ii,%hV 


80,645. 
10,909/ 


73,258\ 
47,842/ 


10,456 


87,890 


4,595 


53,260 


69.86 T. 


5. 160.9 A. 


6. 1,678.55 


37.2 T. 


737.8 A. 


8,986.4 


45.86 T. 


495.2 A. 


7,943.35 


79.43 T. 


746.6 A. 


7,645.45 


86.72 T. 


800.4 A. 


8,743.65 


45.75 T. 


945.6 A. 


16,743.5 


78.63 T. 


123.4 A. 


23,456.35 


79.77 T. 


742.7 A. 


9,807.8 
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In adding, place figures representing the same 
units in the same column ; that is, tens under tens, 
ones under ones, tenths under tenths, and so on. 
All decimal points should be in the same column. 

7. 756.56 + 8,674.6 + 307.05 + 1,034.65 

+ 987v655. 

8. 750.5 + 1256.8 + 764.88 + 278.65 + 761.75. 

9. 123.4 + 876.45 + 678.25 + 755.25 + 9,864.33. 
10. 1,009.9 + 800.35 + 789.75 + 999.99 + 777.77. 



11. 30,300.00 


12. 3,490.67 


13. 8,423.85 


30,450.00 


4,935.84 


6,729.31 


31,950.00 


8,298.56 


4,634.74 


47,920.00 


4,070.63 


9,843.79 


58,883.16 


865.78 


7,697.28 


87,934.27 


5,473.29 


4,279.54 


14. 7,436 13. 


3,650.45 


16. 345.73 


4,587 


7,008.09 


4,386.7 


3,645 


9,877.75 


4,567.8 


7,465 


896.50 


10,986.46 


13,409 


1,237.65 


7,699.54 


987 


5,687.9 


3,789.01 


34,533 


4,786.8 


4,560. 


50,498 


1,098.75 


19,864.67 


96,792 


2,379.95 


79,043.75 


88,097 


4,789.8 


89,438.25 
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XI. 3,159 18. 192,837 19. 9,865.5 

59,645 273,645 4,376 

738,473-^ 384,957 37,654.75 

472,332/ 475,869 3,210.8 

677,898\ 586,970 19,753.96 

463,212/ 49,988 1,246.1 

15,783 161,102 28,101.5 

346,074 249,207 1,876.705 

771,982-^ 432,193 45,439 

59,124/ 764,175 8,756.805 

963,457 433,091 34,324.9 

47,655\ 902,186 9,777.15 

684,325/ 23,073 45,678 

49,788 234,984 9,182.45 

738,793 95,265 67,364 

402,348\ 786,876 5,546.95 

15,862/ 668,797 3,728.05 



COMPOUND NUMBERS 

19. Simple numbers express one or more units of 
the same name or denomination ; as, 4, 6, and 9, 
or 10 feet and 15 feet, or 5 pounds and 9 pounds. 

Compound numbers express one or more units of 
different names or denominations of the same meas- 
ure; as 4 hours 25 minutes; 99 yards 2 feet 5^ 
inches. Compound numbers are often described as 
" denominate " numbers. 

A number is denominate when it expresses defined 
units of measure. Units of measure are defined or 
established by custom and law, and are described 
as standard or derived. 

Standard units in the English system of measures 
are the pound, yard, day, etc.. In Metric system 
the standard units are meter, liter, and kilogram. 

Derived units are such as foot, inch, hour, minute, 
ounce, etc., in the English system ; and centimeter, 
gram, etc., in the metric system. 

Measurement is applied usually to the quantity 
of things ; that is, to the length, weight, volume, 
temperature, curvature, money value, etc. These 
measures are classified as follows : (1) extension, 
(2) weight, (3) volume or capacity, (4) angles or arcs, 

16 
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(5) time or duration, (6) temperature, (7) value 
or money. 

Other measures which are rapidly coming into 
common use are those applied to measurement of 
energy or power, as electricity and light. Such 
measures as volts, amperes, and watt-hours are 
common. The meter registers in watt-hours, for 
which there is a charge of about 8 cents per watt- 
hour. Incandescent lamps are marked 16 or 32 
candle power, or 40 or 60 watts, and so on. The 
power of an engine is estimated in horse-power as 
3 h.p., or 60 h.p. 

There are other systems of measure which may 
be regarded as defined, used in counting certain 
materials as units, dozen, gross, of anything, as 
brooms, eggs, pencils, pens, etc. ; and in the paper 
trade one meets such terms as sheets, quire, ream, 
each of which has a definite denotation. 

There are two systems of measurement in wide 
use. In the United States and Great Britain the 
English system is employed, while in the majority 
of the other nations the metric system is commonly 
employed. In scientific work everywhere the metric 
measures are necessary. 

In the United States the standard units are de- 
fined in the terms of the metric units by Congres- 
sional act. The original metric units of measure, 
as the liter, meter, and kilogram, are preserved in 
the International Bureau of Weights and Measures 
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m 

near Paris. Duplicates of these are kept in the 
United States Bureau of Standards at Washing- 
ton, D.C. 

Tables of Denominate Numbers, both English 
and Metric, are given beginning on page 426. 

Reduction of Denominate Numbers 

20. Reduction of denominate numbers is either 
descending or ascending. 

Reduction descending is to reduce a number to 
units of smaller name or denomination ; as 2 hours 
may be reduced to 120 minutes, or this to seconds ; 
or 1 meter to 10 decimeters, etc. 

Reduction ascending is to reduce a number to the 
next higher unit,; as, 15 feet to 5 yards, or 70 min. 
to 1 hr. 10 min., or 10 centimeters to 1 decimeter. 

Reduction changes the form but not the value. 

Written Exercise 

21. Reduce 

(1) 1 mi. to yards. (5) 1 mi. to feet. 

(2) 68 pt. to quarts. (6) 4 bbl. to gallons. 

(3) 7 hr. to seconds. (7) 7,920 ft. to miles. 

(4) 250 cwt. to pounds. (8) 5,480 lb. to tons. 

Written Problems 

22. 1. A grocer buys potatoes at 75 ^ a bushel 
and sells at 20 ^ a half peck. How much does he 
gain on each bushel ? 
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2. A water company charges a rate of $1.00 per 
hundred cubic feet of water. The meter reads at 
end of month 120 cu. ft. How many gallons were 
used, and what was the cost per gallon ? 

3. A train runs from New York City to Chicago 
in 22 hr. The distance is 1,062 miles, (a) What 
is the rate of speed per hour ? per minute ? 

(6) The raiboad fare is $20.00. What is the 
cost per mile ? 

4. A dealer buys typewriter paper at 80^ a 
ream and sells it at the rate of 10 sheets for 5^. 
What is his gain per ream ? 

5. A resident bought 16,540 lb. of coal at the 
rate of $4.50 a ton. How many tons were there? 

Addition of Compound Numbers 

23. Compound numbers are added in exactly the 
same way as are simple numbers, i. Add, 1,775, 
3,123, 8,510, 608, 1,492. 





Process 




tousands 


hundreds 


tens 


units 


1 


7 


7 


5 


3 


1 


2 


3 


8 


5 


1 







6 





8 


1 


4 


9 


2 


13 


23 


19 


18 


16 


5 





8 




15,508 


Arts. 



Explanation. — Ar- 
range the exercise for addi- 
tion as indicated. Explain 
the process. Write the an- 
swer. 



2. Add : 






weeks dayg 


hours 


minutes 


4 3 


11 


40 


1 ■ 17 


2 


35 


6 8 


23 


17 


2 13 


18 


60 
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Explanation. — When 
the total of any column 
contains more units than 
are needed to make a unit 
of the next higher denomi- 
nation, this total is reduced 
13 41 54 142 to units of the higher de- 
nomination and these units 
Reduced to lower terms ^^^^^ ^^ ^^^^ ^^^^^^^ The 

the answer is remainder, if any, is placed 

19 1 8 22 under its own, the right- 
hand column. 
In this example the sum of the first column is 142 
min., or 2 hr. 22 min. 22 is placed under the minutes' 
column, and the quotient, 2, carried and added to the 
next higher denomination, or hour. The sum of this 
column is thus 56 hr., or 2 da. 8 hr. The same order 
is followed with this as in the former step. 2 da. is 
carried and added to the third column. The sum of 
this column is 43 da., or 6 wk. 1 da. The remainder 
is placed under the day column and the quotient, 6 wk., 
added to the next higher denomination, the sum of 
which is 19. The answer is 19 wk. 1 da. 8 hr. 22 min. 



24. Add: 



1. 



Written Exercise 



yd. 


ft. 


in. 


y> 


mo. 


wk. 


da. 


3 


1 


9 


2. 4 


6 


3 


12 


4 




11 


1 


10 


1 


5 


1 


2 


4 


16 


3 


2 


27 


7 


1 


5 


5 


8 




9 





COMPOUND 


NUMBERS 




2 


gal. 


qt. 


pt. 




hr. 


min. 


see. 


3. 14 


1 


1 


4. 


19 


48 


32 


89 


3 






8 


57 


16 


7 


2 


1 




. 2 


21 


55 


156 


1 


1 




7 


16 


27 


o 


t 


// 




(f- 


doz. 


units 


5. 14 


59 


47 


6. 


29 


11 


6 


123 


12 


35 




& 


9 


4 


26 


45 


54 




18 


10 


11 


37 




12 




5 


« 


3 




30 


26 




9 


4 


10 



Study Exercise 

The unit of length in the metric system is the 
meter. There are about 39.37 in. in a meter. It 
is about 3.37 in. longer than the yard. 

Two sets of prefixes are used in the metric sys- 
tem : one set is Latin, the other, Greek. 

All measurements less than any metric unit are 
made by decimal parts of the unit, and expressed 
by the Latin prefixes. 

All measurements greater than any unit are 
made by multiplying the unit by 10 or a multiple 
of 10, and are expressed by the Greek prefixes. 

Latin Prefixes Greek Prefixes 

milli means .001 deka means 10 

centi means .01 hekto means 100 

deci means .1 kilo means 1000 
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These prefixes and the names meter^ liter, gram 
should be memorized. 
Learn the table. 



METRIC MEASURES OF LENGTH 


10 millimeters (mm.) 


= 1 centimeter (cm.) 


10 centimeters 


= 1 decimeter (dm.) 


10 decimeters 


= 1 meter (m.) 


10 meters 


= 1 dekameter (Dm.) 


10 dekameters 


= 1 hektometer (Hm.) 


10 hektometers 


= 1 kilometer (Km.) 



The abbreviations of the Greek prefixes are 
capital letters and the abbreviations of the Latin 
prefixes are small letters. 



100 Millimeters 



8 



10 



10 Centimeters 



One Decimeter 



12 3 4 



Inches 



Oral Exercise 

26. 1. How many decimeters in a meter? How 
many millimeters ? 

2. About how many centimeters make an inch? 
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3. About how many inches in a decimeter ? 

4. One mile is nearly 1.6 kilometers. How many 
hektometers in a mile ? How many dekameters ? 
meters? decimeters? centimeters? 

5. Tell from the illustration on page 22 the ap- 
proximate number of centimeters in a foot. 

6. Explain the following reductions : 

.523475 Km. = 5.23475 Hm. = 52.3475 Dm. 

= 523.475 m.= 5,234.75 dm. 
= 52,347.5 cm. = 523,475 mm. 

7. Change 378,912 mm. to the successive higher 
units. 

8. How much longer is a meter than a yard ? 

9. In the international Marathon races held 
some years ago the metric system was used. Which 
metric unit is nearest in length to a mile ? About 
what part of a mile is a kilometer (see Ex. 4) ? 

Written Exercise 

27. 1. In a Marathon race 40 Km. were run in 
2 hr. 28 min. Over how many miles was this 
race? 

2. What was the average time per kilometer ? 

3. What was the average time per mile ? 

4. Reduce 72,831 mm. to centimeters ; to deci- 
meters ; to meters ; to dekameters ; to hectometers ; 
to kilometers. 
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• 

5. Reduce 3.45891 Km. to hectometers; to deka- 
meters; to meters; to decimeters; to centimeters; 
to millimeters. 

6. What is the distance in meters between two 
places, if they are 4,567 feet apart ? 

I 

Oral Exercise 
2a What does each figure stand for? 

1. 3,475.126 m.? 

Explanation 

the 3 stands for 3,000 m., or ? Km. 

the 4 stands for 400 m., or ? Hm. 

the 7 stands for 70 m., or ? Dm. . 

the 5 stands for 5 m. 

the 1 stands for .1 m., or ? Dm. 

the 2 stands for .02 m., or ? Cm. 

the 6 stands for .006 m., or ? Mm. 

2. 3,450.987 m. 3. 1,234.567 m. 4. 987.654 m. 

Written Exercise 
29. Copy and add : 

1. 234.05 m. + 7,056.03 m. + 198.658 m. 

2. .098 m. + 2.375 m. + 9.876 m. + 7.658 m. 

3. .005 m. + . 009 m. + 987.5 m. + 87.05 m. 

4. 17.25 m. 5. 1,795.00 m. 6. 6,785.075 m. 

9.045 m. 675.85 m. 5,908.846 m. 
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7. 17.45 Dm. 8. 1,966.4 Hm. 9. 134.67 Km. 
7.34 Dm. 344.9 Hm. 45.97 Km. 

10. 345.6 cm. ii. 4,567 mm. xa. 789.89 dm. 
189.7 cm. 2,996 mm. 558.98 dm. 

Written Problems 

30. 1. The diameter of a circle is 2 in. How 
much longer is the perimeter of a square drawn 
around it, than is the length of the circle? 

2. The diameter of a bicycle wheel is 2.5 ft. 
How far will it travel in one revolution of the 
wheel ? in 12 revolutions ? 

3. How many times must the wheels revolve 
to travel a distance of 645 ft. ? 

4. Which makes a greater number of revolu- 
tions, the front wheels of a carriage or the hind 
wheels ? Why ? 

5. If the diameters of two wheels are in the 
ratio of 3:2, in what ratio are their circular 
lengths ? 

6. If the large wheels of a locomotive have a 
diameter just twice that of the small wheels, how 
many revolutions will the large wheels make in the 
time that the small ones revolve 125 times ? 

7. The hour hand of a clock is 5 in. long, the 
minute hand is 7 in. How much farther does the 
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outer end of the minute hand move in one revolu- 
tion than does the hour hand in one revolution ? 

8. How far does the end of an 8-in. minute 
hand move in 30 minutes ? in 15 minutes ? 

9. How far does the end of a 10-in. minute 
hand move in the time that the hour hand makes 
one complete revolution ? 

10. How far does the end of a 7-in. hand move 
while it sweeps through an angle of 90 degrees ? 

11. A circular athletic track has a diameter of 
420 ft. How many times must you run around 
the track to make a mile ? 



SUBTRACTION 

31. How are the results of subtraction checked ? 

Explanation. — In subtracting 37 from 56, it is 
usually best to subtract first 30 and then 7. 
Say, 26, 19. 

In checking this answer, add to 19, first 30, then 7. 
Say, 49, 56. 



Subtract and check : 








1. 55 78 95 


80 


91 


85 


26 46 46 


37 


43 


59 



2. 102 


93 


97 


103 


51 


57 


45 


27 


38 


75 


17 


38 


3. 125 


126 


130 


115 


145 


133 


87 


97 - 


83 


47 


77 


56 


4. 346 


749 


800 


236 


783 


700 


37 


25 


47 


56 


53 


124 



5. Subtract 7 in. from 10 ft. 

6. Subtract 67 sq. in. from 1 sq. ft. 

7. From 37 cu. yd. take 27 cu. ft. 

8. From 3 hr. subtract 49 min. 

9. Take 50 sq. in. from 1 sq. ft. 

27 
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10. Take 70 sq. in. from 2 sq. ft. 

u. From 40 cu. yd. take 70 cu. ft. 

12. From 6 min. subtract 80 sec. 

13. From 5 lb. take 13 oz. 

14. From 10 lb. take 90 oz. 

15. Take 31 hr. from 2 days. 

Written Exercise 

In subtracting mixed numbers, as in whole num- 
bers, it is advantageous to arrange the numbers so 
that units of the same order fall under each other. 
To do this it is necessary to write the decimal 
points under each other in a column. 

32. Subtract and check : 



1. 


$312.70 2. 

169.38 


$ 14,965.34 
6,709.65 


3. 


$7,096.41 4. 
6,198.98 


$ 7,465.57 
1,986.39 




Written Exercise 


33. 


Subtract and check : 


« 


1. 


Minuend Subtrahend 

798.60 89.8 


BBMAHrDIB 

? 


2. 


980.09 799.81 


? 


3. 
4. 


1,001.01 796.52. 
787.45 785.97 


? 
? 


5. 


7,906.9 6,897 


? 







SUBTRACTION 






MnnmND 


6TrBTB4Hiun> 


BBMAmDIB 


6. 


796.01 


? 


516.93 


7. 


86'0.96 


? 


678.4 


8. 


7,986.3 


? 


3,907.44 


9. 


9,768 


? 


7,890.65 


10. 


10,123.4 


? 


9,234.04 
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Subtraction of Compound Numbers 

34. In compound numbers the numbers to be 
added or subtracted must be of the same unit of 
denomination. 

As in addition, arrange units of the same de- 
nomination under each other, the less under the 
greater quantity. Taking the right-hand column, 
subtract the units in the subtrahend from those in 
the minuend, and place the remainders under the 
proper unit as in simple subtraction. If the units 
of a minuend are fewer than those in the subtra- 
hend, reduce a unit from the next higher de- 
nomination and add to the minuend. Proceed in 
subtraction as before. 

1. From 25 da. 9 hr. 35 min., take 4 da. 11 hr. 
45 min. 

Process Explanation. — 45 min. cannot 

. . , be taken from 35 min. Take 1 hr. 

da. nr. mm. 

25 9 35 f ro^ the 9 hr. and reduce it to 60 min. 

A n i^i ^^^ ^^ ^^ min., and from the sum, 

-^ — — — ^ • 96 min., subtract 45 min. = 50 min. 

11 hr. cannot be subtracted from the 
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8 hr. remainder. Take 1 da. from the 26 da., reduce 
to hours and add to 8 hr., which equals 32 hr. 11 hr. 
from 32 hr. = 21 hr. From the minuend, 24 da., sub^ 
tract 4 da., which gives 20 da. The answer is 20 da. 
21 hr. 50 min. 

If the Austrian method of subtraction is fol- 
lowed, the oral statements must conform. 

In subtracting one date from another treat the 
number of the year as so many years, the number of 
the month as so many months, and day of the month 
as so many days. Count 30 days to the month. 

Subtraction — Denominate Numbers 

1. 376 bu. 7pk. 2. 365 da. 18 hr. 46 min. 
209 bu. 3pk. 175 da. 20 hr. 55 min. 

* 

3. 13 wk. 5 da. 4. 17 cu. ft. 240 cu. in. 
5 wk. 6 da. 10 cu. ft. 560 cu. in. 



5. 75 sq. ft. 100 sq. in. 6. 300° 41' 45 
35 sq. ft. 120 sq. in. 250° 40' 55 



// 
// 



7. 376 A. 80sq. rd. 8. 146 sq. yd. 3 sq. ft. 
150 A. 90 sq. rd. 87 sq. yd. 7 sq. ft. 

Written Problems 

36. 1. Find the difference between April 12, 1861, 
and March 10, 1915. 

2. A man who was born Nov. 15, 1842, died 
Jan. 30, 1909. What was his age at death ? 
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3. A gave B his note July 5, 1908, and paid it 
Dec. 20, 1911. How long did the note run ? 

4. If you have a brother 2 yr. 4 mo. 15 da. younger 
than yourself, what was the date of his birth ? 

5. The distance between two towns X and Y is 
65.7 miles farther than the distance between A 
and B, which is exactly 134 mi. 76 yd. 2 ft. 
What is the distance between X and Y ? 

6. Find the difference of longitude between New 
York City and Denver, Colorado. Between Boston 
and San Diego, California. Consult geography 
for longitudes. 

Find the difference in time between each of the 
two sets of places. 

Subtraction — English Money 

36. £ stands for a pdundj English money. 

A pound equals $ 4.8665. 

8. stands for an English coin, called the shilling. 

20 shillings are equal to 1 pound. 

12 pence (d.) are one shilling. 

1. £120 14s. . 2. £769 13s. 

£ 83 19s £536 16s. 



3. £12 16s. id. 


4. £12 




4d. 


£ 4 9s. Sd. 


£ 7 


5s. 


Sd. 


5. £5 5s. 6d. 


6. £10 






£4 4s. 6d. 


£ 6 


4s. 


4d. 
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Written Problems 

37. 1. The sum of two numbers is 1,309 and the 
lesser is 598. What is the greater number. 

2. A merchant sold goods for $ 2,975.75. If his 
profit was $ 798.45, what did the goods cost him? 

3. A man borrowed $ 2,755 and has paid back 
$ 1,985.50. How much does he still owe ? 

4. What must be added to the sum of $ 787 and 
$ 695.45, to make $ 1,998.35 ? 

5. A first-class passage from Liverpool, England, 
to New York City costs about £ 67 10s. 6d. How 
much money will be left out of £ 70 after paying 
for a passage ? 

6. Find the cost of 15 tons 880 lb. at £9 10s. 
per ton. 

7. Find the cost of 25 yd. at 4s. 8ci. per yard. 

8. Find the value of 51 bu. 3 pk. at 3s. 9;^. per 
peck. 



MULTIPLICATION 
Oral Exercise 

3a Since 13 = 10 + 3, if you desire to multiply a 
number by 13, you may first multiply it by 10, 
then by 3, and add the two partial products. 

Thus, 

13x23 = 10x23 + 3x23 = 230 + 69 = 299 

Multiply in this way : 

1. 12x19 2. 13x18 3. 14x17 

4. 15x16 5. 14x21 ' 6. 16x21 

7. 15x34 8. 13x22 9. 14x22 

10. 15x22 11. 13x33 12. 15x44 

13. 21x22 14. 21x32 is. 21x41 

Study Exercise 

39. The multiplication of mixed numbers and 
decimals is performed in the same manner as the 
multiplication of whole numbers. It is, however, 
necessary to point off the answer to separate the 
integer from the decimal. 
D 33 
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1. Multiply 1.55 by 8. 

Process Explanation. — The process may 

1 gg be more clearly understood if frac- 

o tions are used. 

12l8 Ans. l-56 = l3^ = H^ 

l^^x 8=^^=12^ = 12.48 Am. 

In this example 1.56 is a mixed number. It is to 
be multiplied by a whole number. The multiplication 
is performed the same as in whole numbers. The point 
is so placed in the answer as to separate the .48 from 
the integer, 12. It will be seen that there are as many 
decimal places in the answer as there are decimal places 
in the multiplicand and the multiplier together. The 
decimal point in the answer then falls directly under 
the decimal point in the multiplicand. 

To point off the answer after multiplying a 
mixed number by a whole number, point off as 
many places in the product as there are decimal 
places in the mixed number. 

2. Multiply 2.37 by 3.75. 

Process Explanation. — Use fractions instead 
2.37 of decimals. Reduce, therefore, the mixed 
onn decimals to mixed numbers. 

ijgg 2.37 X 3.75 = 2^x8^ 

1659 ^ 237 ^ 375 237 x 376 



711 



100 100 100 X 100 



In processes where there are decimal places in both 
the multiplier and the multiplicand point off as many 
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places in the answer as there are places in both the 
multiplier and the multiplicand. 

The general rule for multiplying and pointing 
off decimals is : Multiply the numbers as in whole 
numbers and then point off as many decimal places 
in the product as there are decimal places in the 
multiplier and the multiplicand together. 

Written Exercise 

How many decimal places will there be in the 
answer ? 

40. Multiply, using pencil only when necessary : 

1. 12x12 2. 12x1.2 3. 12X.12 

4. .12x12 5. 1.1x1.2 6. 13X.13 

7. 1.3x1.3 8. .13X.13 9. 14x14 

10. 14 X 1.4 11. 1.4 x 1.4 12. 1.4 X .14 

13. 15x1.5 14. 15x.l5 15. 1.5x1.5 

16. .15x.l5 17. 15x16 18. 1.5x.l6 

19. 1.5x1.6 20. .16X.16 21. 12x2.3 

22. 1.2x2.3 23. 12X.23 24. .12x.23 

25. 15x24 26. 1.5x2.4 27. .15x24 

28. .15x2.4 29. 14x22 30. .14x.22 

31. 1.4x2.2 32. .14x2.2 33. 13x33 

34. .13x3.3 35. 1.3x3.3 36. .13x33 
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Study Exercise 

41. The process of multiplication of decimals by 
10, 100, etc., and by .1, .01, .001, etc., may be 
shortened by properly locating the decimal point. 

1. Multiply 28.6 by 10. 

Process Explanation 

28.6 28.6x10 = 286 

10 This same answer may be obtained by 
28g moving the decimal point one place to the 
right. 

To multiply a decimal by 10, 100, 1000, etc., it 
is only necessary to move the decimal point as 
many places to the right as there are ciphers in 
multiplier. 

2. Multiply 462.5 by .01. 

Process Explanation. — In this exercise it is 

462.5 necessary to find ^J^ of the multiplicand. 

.01 The answer may be obtained by moving 

4 625 point two places to the left. 

In multiplying a number by .01 or .001, etc., 
move the decimal place to the left as many places 
as there are in the multiplier. 

Explain how this method of moving the decimal 
point to the right or the left comes under the 
general rule for the multiplication of decimals. 
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Oral Ezerclie 

How many decimal places will there be in the 
answer ? 

42. Multiply: 

1. 1.1 .12 .65 1.78 10.05 

xlO 



2. 


15 


15.5 52.3 


6.28 


10.05 
x.l 


3. 


1.1 


7.9 .93 


5.8 


.098 
xlOO 


4. 


7.5 


75 7.86 


100.9 


63.81 
. x.Ol 


5. 


1.789 


3.46 


4.5 


.0035 
X 1000 


6. 


3456 


75 


8.6 


879.1 
x.OOl 


7. 


1.4 


.15 • • 16 


.017 


18 
xll 



11x16= 176. Notice that 7 = 1 + 6. If a num- 
ber of two digits is multiplied by 11, the product 
is easily found by inserting the sum of the two 
digits between them. If this sum exceeds 9, we 
must " carry." Thus, 11 x 29 = 319. 
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Written Exercise 
43. Multiply: 

1. 1.4 23 2.4 .25 2.6 

xl.l 



2. 


32 


3.2 


43 


.45 


4.6 
x.ll 


3. 


51 


5.2 


53 


62 


6.2 
x.Oll 


4. 


6.1 


.52 


.55 


4.8 


.044 
xllO 


5. 


80 


90 


60 


.7 


.06 
xl2 


6. 


40 


70 


50 


.8 


.9 
xl.2 


7. 


12 


1.3 


.15 


40 


70 
X.12 


8. 


.14 


1.8 


24- 


27 


6.4 
X.2 


9. 


17 


1.9 


23 


3.2 


25 
X.03 


10. 


.24 


.76 


1.28 


6.44 


.78 
X .5 or J 
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11. .4 8 12 18 36 

X.05 



12. 484 


600 


720 


844 960 
x25 


13. 12 


36 


96 


120 
X 2.5 or J^i 


14. 16 


32 


40 


56 36 
X .75 or 1 



Written Exercise 

44. Multiply: 

1. 176.8 by 3.18 2. 13.08 by 4.07 

3. 617.6 by 951 4. 76.89 by 450 

5. .7609 by 3,400 6. 12.93 by 44.5 

7. 9.031 by 30.7 8. 17.65 by 300.4 

9. 3,765 by 40.5 10. 17,230 by 1.23 

11. 1,928.3 by .124 12. 28.374 by 10.19 

Written Problems 

45. 1. If 1 gallon of water weighs 8.355 
pounds, what is the weight of 13.44 gallons ? 

2. One cubic foot of water at boiling temper- 
ature weighs 59.76 lb. At freezing temperature 
it weighs 62.42 lb. What is the difference in 
weight between 200 cu. ft. of water at freezing 
and at boiling? 
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3. Iron is about 7.15 times heavier than water. 
If 1 cu. ft. of water weighs 62.42 lb., what is the 
weight of 1 cu. ft. of iron ? 

4. What is the cost of 7.25 meters of silk at 
$4.75 a meter? 

5. If 1 cubic centimeter of water weighs 1 gram, 
and aluminum is 2.58 times heavier than water, 
what is the weight of 1 cubic centimeter of 
aluminum ? 

6. If lead is 11.3 times heavier than water, and 
copper is 8.9 times heavier than water, what is the 
weight of a piece of lead the same size as a piece 
of copper weighing 89 grams ? 



DIVISION 

Study Exercise 

46. In division of decimals the process . is the 
same -as in division of whole numbers. Care must 
be taken to point off the answer correctly. 

1. Divide 19.787 by 1.23. 

Process Explanation.- 

This process depends 
19.787 + 1.23=1978.7 + 123. upon the principle- 

16.08^ multiplying the divi- 

123)1978.7 dend and divisor by 

123 the same number does 



748 
738 



10 70 

9 84 



not alter the value 
of the quotient. By 
what number have 
both the dividend and 
the divisor been mul- 



.86 tiplied? Why? 



To divide a number by a divisor that is a 
decimal or a mixed decimal, multiply both the 
dividend and the divisor by 10 or a power of 10 
that will make the divisor an integer. Then 
divide as in whole numbers and point off as 
many decimal places in the quotient as there 
are decimal places in the new dividend. 



41 
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2. Divide 863,100 by 7,000. 

Process Explanation. — 

863100-^7000 = 863.1-1-7 ^^'^ process depends 

lc)oo upon the principle — 

-tf^ dividing the dividend 

/;oOo.l ^^^ divisor by the same 

number does not alter 
the value of the quotient. 

3. Divide 484 by 2500 

Process Divide. Explain the pro- 

484-^-2500 = 4.84-!- 25 cess. 

4. Divide 4,876.3 by 2.47 and carry the answer 
out to four decimal places. 

Process Explanation. — Multiply 

1970. 1619"" both dividend and divisor by 100 

2 47)487630.0000 by moving the decimal two places 

247 to the right and then removing all 

oTng decimals from the divisor. • Cross 

2223 ^^* ^^^ ^^^ decimal points. In- 

1^00 sert the new point. Annex four 

{y29 ciphers to the dividend. Indi- 

27u^ ^^*® ^^^ fi^®* partial dividend 

c^.m and the point above the right- 

hand figure in the partial divi- 

1 /LQ9 dend where the first figure in the 

quotient is to be placed. Divide 

^ ,1: as in whole numbers. Insert the 

247 

point in the answer to separate 

^oow ^\^Q decimal from the integral part 
^^^^ of the answer. 
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Written Exercise 
47. 1. Divide 7,602 by 60. 

2. Divide 9,120 by 120. 

3. Divide 6,800 by 400. 

4. Divide 19,362 by 90,000. 

5. Divide 11,580 by 600. 

. 6. Divide 41,248 by 8,000. 

Divide, carrying the answers out to thousandths. 



7. 


18)112.68 


9. 


48)33.6 


XX. 


42)19.152 


13. 


31)76.88 


15. 


22.5)18 



8. 


27)6.561 


10. 


24)40.32 


12. 


21.875)1,575 


14. 


225)73.35 


16. 


39)171.99 



17. .225)14.65 18. 19.8)1,574.1 

19. 175.46 -f 1.25 20. 786.5 -H .375 

21. 88.654 -J- 6.7 22. 569.8 -i- 17.8 

23. 9,006.75-8-98.7 . 24. 19,009.7-^-7.654 

Written Problems 

48. 1. Given the dividend 20.34, the divisor .48, 
find the quotient to 2 decimal places. 

2. Given the divisor 1.56, dividend 176.5, find 
the quotient to 3 decimal places. 



44 GRAMMAR SCHOOL BOOK 

3. A rectangular garden, 289,990 sq. ft. in 
area, has a length of 1,234 ft. How wide is it ? 

4. The circumference of a circle is 3.1416 times 
its diameter. When the circumference is 100 ft., 
find the diameter to 3 decimal places. 

5. If one pound sterling, English money, is 
equal to $ 4.87, how many pounds will a traveler 
receive in exchange for $ 1,461 ? 

6. How many marks will an American travel- 
ing in Germany receive for $ 64.26, if 1 mark is 
valued at 23.8 cents ? 

7. How many francs will an American receive 
in France for $ 400, if 1 franc is worth 19.3^ ? 

8. If it requires 26 days to send mail from New 
York to Calcutta, a distance of 11,120 miles, how 
far does it travel a day ? 

9. Is the rate of travel in Ex. 8 greater or less 
than that between New York and San Francisco, 
a distance of 3,250 miles, covered in 105 hours ? 
What is the difference in miles per day ? 

10. Which is more densely populated, Alabama 
with an area of 52,250 sq. mi. and a population of 
1,900,000, or California with an area of 158,360 
sq. mi. and a population of 1,600,000 ? 

11. The village water system cost $70,000. 
How many $ 1000 bonds had to be issued ? 
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Inf ormation on Railroads 

49. Consider the table. 



Bailboad Emplotsss in ths 
Unitbd Statks 



General officers . . . . . . 

Other officers 

Greneral office clerks .... 

Station agents 

Other station men 

Enginemen 

Firemen 

Conductors 

Other trainmen 

Machinists 

Carpenters 

Other shopmen 

Section foremen 

Other trackmen 

Switchtenders 

Dispatchers ....... 

Employees — floating equip- 
ment 

Other employees and laborers 



NlTMBBB 



6,407 

7,549 

65,700 

85,649 

152,929 
65,298 
69,384 
48,869 

134,257 
55,244 
70,394 

221,656 
41,391 

367,277 
53,414 
39,193 

9,139 
228,324 



NUMBBB PBB 

100 MlLs» 



3 
3 
29 
16 
67 
29 
31 
22 
59 
24 
31 
97 
18 
162 
23 
17 

4 
100 



Atbbaqb 
Daily Wagbs 



111.93 
5.99 
2.30 
2.05 
1.78 
4.30 
2.54 
3.67 
2.54 
2.89 
2.40 
2.06 
1.90 
1.46 
1.87 
2.26 

2.27 
1.92 



Problems based on the Table 
50. 1. Find the total number of employees. 

2. If the population of the United States is 
93,000,000, find the approximate ratio of people, 
engaged in railroad work to the entire population. 

3. Find the total number of employees per 
100 mi. of line. 
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4. Find the average daily wages paid to the 
various classes of employees. 

5. How much more was paid in daily wages to 
all the general officers than to all the station 
agents ? 

6. How much was paid to firemen in wages 
during the year (360 da.) ? 

7. What was the annual salary of a general 
officer ? 



AREAS 



CO 



Exercise for Study 

51. The perimeters and areas of rectangles, tri- 
angles, and circles, the lengths of circles, as well 
^s the volumes of rectangular solids must fre- 
quently be considered in the solutions of problems. 

1. Explain from the figure of 
the rectangle that the product 
of the length and width of a rec- 
tangle equals its area. 

2. Explain from the figure of the 
triangle that one half the product of 
the base and height of a triangle 
equals its area. 

3. Explain the difference between 
the height or altitude of a triangle and its slant 
height AB or BC. 



6 Rd. 




D C 



Oral Exercise 

52. Give the areas of the following triangles, 
naming in each case the unit of area. Give an- 
swers quickly. 

47 
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Dimensions 










Babk 


ALTiriTDB 


Base 


Altitude 




Base 


Altitudk 


1. 


2.5 ft. 


10 ft. 


2. 15 in. 


8 in. 


3. 


1.7 yd. 


2 yd. 


4. 


10 ft. 


6 in. 


5. 1 yd. 


7 ft. 


6. 


1.2 ft. 


12 ft. 


7. 


1.4 rd. 


1.1 rd. 


8. .11 in. 


.26 in. 


9. 


14 in. 


12 in. 


10. 


.27 in. 


1ft. 


11. 120 ft. 


120 ft. 


12. 


.12 ft. 


.12 ft. 



Oral Exercise 

53. Find the altitude of each of the following 
triangles : 

Dimensions 

Area Bass Area Base Area Base 

1. 144 sq. in. 24 in. 2. 1.21 sq. ft 2.2 ft. 3. .14 aq. ft .7 ft. 
4. .08 sq. ft .2 ft. 5. 60 sq. yd. 8 yd. 6. 400 sq. yd. 40 yd. 
7. .01 sq. ft .2 ft. 8. 1 A. 5 rd. 9. 10 A. 80 rd. 

Exercise for Study 

54. 1. How does the length of a circle compare 
with the perimeter of the square about the circle ? 
If the side of the square is 1 in., its perimeter is 

, and the length of the circle 

must be less than . 




2. How does the side of the 
square compare with the diameter 
of the circle? The length of a 
circle is less than how many 
times the diameter? 

3. Which is larger, the area of the square or 
the area included by the circle? If the sides of the 
square are ^ in., the area included by the circle 
must be less than what ? 
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'■'''■ 

Length of Diameter 



Length of Circle 

4. The shorter of these two lines is the diameter 
of a 25^ piece. If you roll this coin along a straight 
path, once around, you obtain a line the length of 
the longer line. From these you can find out, ap- 
proximately, how many times the length of the di- 
ameter is the length of the circle. Apply the shorter 
line to the longer. The shorter line, the diam- 
eter, is contained how many times in the longer 
line? 



To find the length of a circle, multiply the 
diameter by 3^, or, if a more accurate, answer 
is desired, multiply the diameter by 3.1416. 



Written Exercise 

Find the lengths of the circles having diam- 
eters as follows, using 3.1416 : 

1. 5 ft. 2. 7 ft. 3. 3.5 ft. 

4. 2.6 in 5. .4 ft. 6. 3.2 yd. 

Area of a Circle 

56. The area of a circle is the area of the sur- 
face within the circle. 

If a circular disk of paper is divided into a large 
number of equal parts as shown in the circle, it 
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/^ 


4 


3/\ 

/2 \ 


6^ 


• ^v,\ 


rl 


\V 


-y 


\\12 i 


\ 


9 


All/ 



may be separated into figures that 
are nearly triangles. The suni of 
the bases of the triangles is equal 
to the length of the circle; their 
height is the radius of the circle. 



The area of the circle is the product of its 
length and its radius, divided by 2 



Written Exercise 

57. 1, Find the length and the area of a circle 
whose radius is 8 in. 



Process and Explanation 

The diameter is 16 in. 

The length of the circle = 3. 1416 x 16 in. = 50. 2656 in. 

4 

The area of the circle = ^^^^^^^ =201.0624 sq. in. 



? 



Find the areas of circles having the following 
diameters : 



2. 30 ft. 


3. 40 ft. 


4. 70 in. 


5. 10 yd. 


6. 200 ft. 


7. 5 Ul. 
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Written Problems 

58. 1. Draw a figure to represent a 16-iii. square 
and circumscribe it with a circle. What is the area 
of each? What is the difference in their areas? 
Draw to scale of 1" to 8". 

2. A chimney has as its inside dimensions 18 in. 
by 30 in. What is the diameter of a circular flue 
with the same area ? 

3. A gas main is 14 in. in diameter. What is 
the area of the cross section of the same ? 

4. A circular plot of ground is 64 ft. in diame- 
ter. What is the plot worth at the rate of $5.00 
per sq.^ ft. ? 

Volume of a Rectangular Solid 

■ 

59. A rectangular soUd has the general shape of 
a box. 




*v 


^. ^ 


\ ' 


\ ^ 


^ 


\ 


\ \ 


\ \ \ 


\ 


s 


\ \ \ \ \ ^ 




\ \ \ \ \ X 


\ 










\ 

























A rectangular solid. 
Height one unit 



A. rectangular solid. 
Height three units 



In the first figure, the height is 1 in. What is 
the length and breadth ? How many cubic inches 
in the first solid ? 

In the second figure, state the length, breadth, 
and height, in inches. How many cubic inches in 
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the second solid ? What is the easiest way of de- 
tennining the number of cubic inches? 



The volume of a rectangular solid is found by 
multiplying together its length, breadth, and 
height. 



Written Exercise 

eo. Find the volumes of the rectangular solids 
having the dimensions given here. In each case 
name the unit of volume : 

Length Bbkadth IIbioht Lbnoth Bbkadth Hbigut 

1. 10 in. 2 in. 3 in. 2. 20 in. 8 in. 7 in. 
3. 5.8 ft. 7 ft. 13 ft. 4. 4 cm. 3 cm. 1.5 cm. 
5. 7 m. 5.6 m. 1.5 m. 6. 3 yd. 2.6 yd. 1.2 yd. 

Written Problems 

61. 1. Find the volume of a box 4.5 ft. by 3.5 
ft. by 2 ft. 

2. The volume of a box is 90 cu. ft. If it is 6 
ft. long and 5 ft. wide, what is its height? 

3. Find the volume of a box 1.05 in. long, .8 in. 
wide, and 2.5 in. high. 

4. The volume of a box is .48 cu. in. It is .8 in. 
long and .6 in. wide. How high is it ? 

5. Measure the length, width, and height of the 
class room. How many cubic feet of air does it 
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contain? How many pupils are regularly in the 
room ? How many cubic feet of air for each pupil ? 

6. How many cubic feet of dirt must be removed 
in excavating for a basement 34 ft. wide, 80 ft. 
long, and 14 ft. deep? How many cubic yards? 
Suppose that the dirt is removed at the cost of 
2^ per cubic foot; what will be the cost of ex- 
cavation ? 

7. How many cubic feet of dirt will be removed 
in excavating for a sewer on a level road 1^ mi. 
long, and the trench 18 in. wide and 8 ft. deep ? 
At 40/ per cubic yard, what will the whole cost be ? 

8. Take the measurements of the class room, as 
in Example 5;' how many bushels of wheat would 
it contain ? 



PROPERTIES OF NUMBERS 

Factors 

62. A factor of a whole number is an integer 
that is an exact divisor of that number. 

A prime number is an integer that has no fac- 
tors except itself and 1. 

1. Name the 8 prime numbers between Land 20. 

2. Which of these prime numbers is even ? Are 
all other prime numbers odd ? Why ? 

3. Name the 4 prime numbers between 20 and 
40. 

4. How many prime numbers between 40 and 
50? 

5. Name the prime factors of 9, 10, 12, 16, 18, 
24, 27. 

Divisibility of Numbers 

63. A whole number is exactly divisible 

(a) by 2, if the digit in ones' place is so divis- 
ible, or is 0. 

(6) by 3, if the sum of its digits is so divisible. 

(c) by 4, if the number made up of the two right- 
hand digits is so divisible. 

54 
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(d) by 5, if it ends in or 5. 

(e) by 6, if it is divisible by 3 and is even. 

(/) by 8, if the number made up of the three 
righlrhand digits is so divisible. 

(g) by 9, if the sum of its digits is so divisible. 

(h) by 10, if it ends in 0. 

(i) by 25, if the number made up of the two 
right-hand digits is so divisible. 

1. Apply these tests to each of the following 
numbers : 144, 950, 762, 1782, 1350, 4335, 4781, 
8888. 

Least Common Multiple 
Study Exercise 

64. A number which is exactly divisible by 
another number is a multiple of that number. 

When a number is exactly divisible by each of 
two or more numbers, it is a common multiple of 
those numbers. 

1. Which of the numbers 8, 12, 15, 72, 76 have 
144 as a multiple ? 

2. Why is 72 a common multiple of 3, 6, 12, 
24, 36 ? 

3. Name several common multiples of 2 and 3. 

4. Name several common multiples of 8 and 12. 
The least number that is exactly divisible by 

each of two or more numbers is their least com- 
mon multiple (1. c. m.). 
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5. Why is 12 the least common multiple of 2, 3, 
and 4? 

6. Why is 36 not the least common multiple of 
2, 3, 4, and 12 ? 

7. Name the 1. c. m. of .5, 15, 20 ; also of 3, 4, 6. 

Oral Exercise 

65. Give the l.c.m. of the following sets of 
numbers : 

1. 2, 3, 4 • 2. 2, 5, 6 3. 2, 6, 10 

4. 3, 4, 5 5. 3, 6, 8 6. 6, 8, 12 

7. 4, 5, 6 8. 4, 6, 8 9. 3, 6, 15 

10. 4, 6, 3 11. 4, 6, 10 12. 3, 9, 15 

Study Exercise 

# 

66. In the addition or subtraction of dissimilar 
fractions it is necessary to change them so that 
they become similar. Thus i-*-^ = f + |. When 
the common denominator is the least that can be 
found, it is called the least common denominator 
(I. c. d.). 

It is readily seen that the common denominator 
of fractions written in their lowest terms must be a 
multiple of the given denominators, and that the 
least common denominator is the least common 
multiple of the given denominators. 
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Oral Exercise 

67. Reduce to fractions having the 1. c. d. Add. 

1- h^ 2. |,i 3. I, -J 4. i,^ 

13. ^, f 14. I, ^Jj 15. f, I 16. f, ^ 

17. if 18. ^, ^ 19. ,1^,1 20. 1,3^ 

21. |,f 22. J, ^ 23. ^,^ 24. |, Y 

25. \,^ 26. |,^ 27. ^, f 28. ^f 

29. |, JgL 30. I, ^ 31. ^, ^ 32. ^, ^ 

Subtract the smaller fraction from the larger. 

Study Exercise 

68. 1. Find the 1. c. m. of 144, 180, and 216. 

Process 

144 = 2. 2. 2. 2. 3. 3 

180 = 2.2 .33 -5 

216 = 2'2'2 .3'3'3 

1. cm. = 2. 2. 2. 2 -3. 3. 3. 5 = 2160 

Explanation. — Find the prime factors of each 
number. 

Then, a common multiple of 144, 180, 216 must con- 
tain the factors 2 • 2 • 2 . 2 (the greatest number of 2's 
found in any of the given numbers). 
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It must contain the factors 3 • 3 • 3 (the greatest 
number of 3's found in any of the given numbers). 

It must also contain the factor 5 (found in 180). 

Hence a common multiple of 144, 180, 216 must 
contain altogether the factors 2 • 2 • 2 • 2 . 3 • 3 • 3 • 5, 
the product of which is 2160. 

This must be the least common multiple, because we 
have used no factors which are not absolutely required 
in a common multiple. 



Hence, to find the 1. c. m. of tw6 or more 
numbers : 

Find prime factors of each number. Take 
each prime factor the greatest number of times 
it occurs in any number. 



Written Exercise 

69. Find the 1. c. m. of the following groups of 
numbers : 



1. 16,32,36,48 
3. 15,24,50,60 



2. 24, 72, 124, 144 
4. 36, 54, 72, 124 



FRACTIONS 
Review 

70. One or more of the equal parts of a unit is 
called a fraction. Does this definition apply to 
decimal fractions ? 

The denominator shows into how many equal 
parts a unit is divided; the numerator shows how 
many of the parts have b^en taken. 

Into how many parts is the unit divided in each 
of the following fractions : 

h ^' TU' TJ'^ 2^9 ^^9 Toir" 

.7, .9, .19, .29, .80, .75, .756? 

If the numerator is less than the denominator, 
the fraction is called a proper fraction, otherwise it 
is called an improper fraction. 

Classify the following fractions into proper and 
improper fractions : 

jy h To^ 20? fa? rinr' tu^- 
A unit fraction is one whose numerator is 1. 
What is the unit fraction in each of the following : 

Similar fractions are fractions having the same 
denominator. 

60 
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Classify the following into groups of similar 
fractions : 

A fraction may also be considered as an indicated 
division^ or as the ratio of two numbers. 

Write the following as fractions : 

3:9, 9 ; 5, 4:8, 8 : 16, 
5:10, 10 + 5, 5 + 10, 4 + 8. 

Study Exercise 

71. When the denominators of fractions are dif- 
ferent, it is often necessary first to find a common 
denominator so that the fractions may be reduced 
to similar fractions before they can be added. 
This is evident from the fact that we cannot add 
numbers except by reducing them to a common 
class. 

The relations, ^ = f = f and i~| = |, illustrate an 
important principle of Fractions. 



A PRINCIPLE OF FRACTIONS 

The value of a fraction is not changed, when 
the numerator and denominator are multiplied, 
or divided by the same number. 



Explain and illustrate how to reduce f and f to 
similar fractions. 

How are similar fractions added ? 
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FRACTIONS 

Review 

72. Perform the operations indicated : 

3. 20|+33y 4. 200tV + 187^+3951 

7. 273^ + 85^ 8. m+S^+i^ 

9. 16H + 42|^ 10. 403ij- + 41|i + 8f| 

11. 789f + 897| 12. 97^ + 851 + 19^ 

13. 40|-27f 14. 70^- 18^ + 109 J 

15. 37^^-11^ 16. 100^ + 236^ + 109^ 

17. 39^+^ 18. 55^1+683^-10^ 

19. 12,^ + 10^ 20. 6H+lH-33^ 

21. 3009ff-399|f 22. 405^-15^+33^^ 

23. 1043^- 85 J 24. 144J + 278f- 164.55 

25. 903.5-36^ 26. 2761-167^ + 1671 

27. 574f- 372.25 28. 64f + 128J-23.6 

29. 793^^-436.6 30. 76J + 67|-35.2 

Multiplication of Fractions 

73. There are two ways of multiplying a fraction 
by a whole number. One way is shown in the ex- 
ample, 3 X |-. . We know that 3 times three fourths 
gives 9 fourths, or f . Here the unit fraction in the 
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product is J, the same as in the given fraction. In 
the act of multiplication, the size of the unit frac- 
tion was not changed, but the number of the unit 
fractions was increased from 3 to 9. 

The second way of multiplying a fraction by an in- 
teger may be shown in the example, 2 x J. Instead 
of increasing the number of units by taking 2 times 3 
fourths, increase the size of the units by dividing 4 
by 2. This gives the answer |^. Thus, the number 
of unit fractions is 3 in the answer as well as in the 
given fraction, but the unit fraction is now changed 
from J to ^. In the example 3 x J this method is not 
applicable because 4 is not exactly divisible by 3. 

Explain the same two rules of multiplication by 
illustration thus : 



}i 



Mm 



Hm ^ 



H 



Ya 



Va 



That is, 3 X^ = % 




That is, 2 X ^-}i 



A fraction is multiplied by an integer, by 

either multiplying its numerator or dividing its 
denominator by the integer. In this process use 
cancelation when possible. 
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Since f x 7 yields the same result as 7 x f , the 
multiplication of an integer by a fraction can be 
effected by the process just explained. 

The process may be simplified when cancelation 



is possible. Thus, t? x ^0 = 8, 







Oral Exercise 






74. Give ; 


answers rapidly: 




• 


1. 


5xA 


2. 1 x7 


3. 3^0X9 


4. 


|x6 


5. 


fx36 


6. ^x56 


7. 6 X 1 


8. 


|xl5 


9. 


9xf 


10. i^x24 


11. 12xV- 


12. 


i|x75 


13. 


7x^ 


14. 1 X 12 


15. |xl6 


16. 


Hxll 


17. 


12x-^ 


18. f 1 X 48 


19. 8x| 


20. 


f x7 


21. 


3x| 


22. 11 X ^ 


23. 13 X^ 


24. 


335x60 


25. 


9xf 


26. f X 4 


27. 10 X| 


28. 


llxA 


29. 


13x^ 


30. i|x36 


31. 12 x| 


32. 


20x| 



Study Exercise 

75. Mr. James works ^ of a day, 24 hours. Dur- 
ing I" of his working time his young son is helping 
him. During what part of the day does his son help ? 

Explanation. — Here we must find | of J of a day. 
We know that ^ of a day is 8 hr., and that | of 8 hr. is 
7 hr., or ^ of a day. Without reducing to hours, we 
see that we can get the answer, ^ of a day, by multiply- 
ing the numerators together and the denominators to- 
gether. 
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In multiplying a fraction by a fraction, mul- 
tiply the numerators together for a new numer- 
ator, and the denominators together for a new 
denominator. Cancel factors common to the 
numerator and denominator of the product. 



Oral Exercise 

76. Answer quickly : 

1- ixf 2. |xf 3. HXI^ 4. 6xff 

5. .OIX^ 6. ^X^ 7. 1^X| 8. 8X3^ 

9. ^X\ 10. f X|- 11. f X.5 12. f Xl^ 

13. 1^ X I 14. ^ X ^ ^^- i ^ ti 1^- i >< -3 

Oral Exercise 

77. Some prefer to work all cases of multipli- 
cation of common fractions by the rule for multir 
plying a fraction by a fraction. An example like 
7 X ||- is taken as J x |^, whereupon the numer- 
ators are multiplied together and the denominators 
are multiplied together. The integer 7 is given the 
fractional form ^, by considering it as 7 ones. 

1. ^Off 2. ^Of^ 3. ^Oif 4. |0f| 

7. h h J% tV. ¥, H 8. H, H, 21 2i, 1|, 3^ 
^ x2i 
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Oral Problems 

78. 1. A man in the southern part of the country 
gets 1^ T. of alfalfa an acre for each cutting and 
has 5 cuttings a season. How many tons per acre 
does he obtain in a season ? 

2. If he sells the alfalfa at $8 per ton, how 
much is the season's crop from an acre worth ? 

3. If ^- of the gross earnings is expended for 
wages and for irrigation water, what is the net 
profit per acre in a season ? 

4. How much is the net profit on 5| acres ? 

5. Another ranchman claims to get 2 T. per 
acre at each of the five cuttings. How many tons 
does he obtain from 2| A. ? 

6. He expects to be able to sell the alfalfa at 
$ 12 a ton. What is his gross income on 2^ acres ? 

7. What is the net profit, if one-third of the 
amount is deducted from $ 264 to cover expenses ? 

« 

79. Written Exercise 
1. Findfof^^oflf 

Process and Explanation. The pupil should 
form the. habit of canceling all factors common to the 
numerator and denominator, before he carries out the 
multiplication. 

Proceed thus, 2 5 

^x;t^x33 38 
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4. f of ^^g- of ^ of f 5. .3x1.5x7^x4 
18x22x72x42 16x27x12x49 

6. ^r~. :r^ rrr^: irx 7. 



14x36x121x16 14x21x36x9 

Written Problems 
80. 1. Find the area of a floor 14J ft. by 13^ ft. 

2. How many square feet of surface in a ceiling 
50 ft. 6 in. by 25 ft. 6 in.? 

3. How many square feet in 1 acre? 

4. If on an irrigated farm 30|^ gallons of water 
to the square foot are available annually, how 
much water is this per acre ? 

5. If the ranchman has 80 A. that can be irri- 
gated, how much water does he use annually ? 

6. If the water costs him 62^ cents an acre, 
annually, how much does he pay for 80 acres? 

7. How many square feet must a rug contain, 
to completely cover a hallway, 10 ft. 6 in. by 5 ft.? 

8. An aeroplane flies for 2 hr. 10 min. at an 
average speed of 42 mi. an hour. How far does it 
travel ? 

9. Hay is worth $25 a ton and oats 45^ a 
bushel. How much will it cost to keep 2 horses 
for 1 month, if each horse is fed 150 lb. of hay 
and 11 bu. of oats? 
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10. It takes light 7.47 min. to travel from the 
sun to the earth. If light travels 186,600 mi. per 
second, how far is it from the sun to the earth ? 

11. A wind of 10 miles per hour exerts a pres- 
sure of 1^ of a pound on an area of 1 sq. ft. What 
is the pressure against a wall 20^ ft. by 6^ ft. ? 

12. A hurricane of 100 miles an hoiu* produces 
a pressure of 49J lb. against a surface of 1 sq. ft. 
How much is the pressure against a house 35 ft. 
by 20| ft. ? 

13. A tank measures 7 ft. by 3 ft. by 2f ft. 
How many pounds of water will it hold if 1 cu. ft. 
of water weighs 62.4 lb. ? 

14. If this tank had been filled with salt water, 
weighing 64.3 lb. per cubic foot, how much more 
would it have weighed ? 

15. How many cubic feet of air in a room 24^ ft. 
by 16 ft. by 9^ ft. ? Find its weight in pounds, if 
1 cu. ft. of air weighs 1.28 oz. 

Division of Fractions 
Review 

There are two ways of dividing a fraction by an 
integer : 

(1) by dividing the numerator of the fraction ; 

(2) by multiplying the denominator of the 
fraction. 
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In the first way the number of the unit fractions 
is diminished. In the second way the size of the 
unit fractions is diminished. 

1. What check do we use in division ? 

2. If the divisor is 3 and the quotient is ^, 
what is the dividend ? 

3. If the quotient is f and the divisor is 5, 
find the dividend. 

4. What dividend, divided by 7, yields ^ ? 

5. Divisor = 6, quotient = ^-^^ dividend = ? 

6. How many half dollars does it take to pay 
a debt of $5? $5-!-$^=? 

7. How many quarters will pay a debt of $1^ ? 

8. How does 5 -I- ^ compare with 5 x |^ ? 

9. How does f -i- J compare with f x ^ ? 



To divide by a fraction, invert the divisor and 
multiply as in multiplication of fractions. 



10. In the multiplication of proper fractions, is 
the product larger than either factor ? Illustrate. 

11. In the division of a proper fraction by an- 
other, is the quotient smaller than the dividend ? 
Illustrate. 

12. In the division of a proper fraction by an 
improper fraction, is the quotient smaller than the 
dividend ? Illustrate. 
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When the dividend or the divisor is an integer, 
it may seem easier to write it in the form of a 
fraction. Then all examples can be worked by 
one and the s^,me rule. Thus, for |-«-6 write 
f-Hf for 3-^1 write f-hf 

Oral Exercise 
82. Give answers rapidly : 

4. ^f-^5 5. ^-s-^ 6. f+1^ 

xo. ii+2Q 11. H-*-22 12. ^-1-^ 

X3. l^^l . 14. 3-^-ff 15. 1+11 

16. ^H-8 17. ^-*-14 18. f-*-10 

19. l+i 20. f + f 21. 33^-1-1 

22. f-<-2 23. f-»-4 24. |-»-16 

25. ^+5 26. 1+^ 27. l-hlj 

28. 1-^3^ 29. f + f 30. f-^^ 

Oral ProblemB 

83- 1. How many quarts of milk does it take 
to fill «. can 4 times, if the can holds 6f quarts ? 

2. A can holding lOf quarts can be filled by 
pouring into it the contents of a jar 16 times. 
How much does the jar hold ? 

3. How many times can I fill a jug holding 
1 quart from a supply of 1 1 J gallons ? 
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4. If 1^ yards of lace can be made in 8^ hours, 
how long will it take to make 1 yard ? 

5. If 2^ yards of lace can be made in 10 hours, 
Low much can be made in 1 hour ? 

6. If 2 J doz. eggs cost $ |, what is the cost per 
dozen ? 

7. If 1^ doz. eggs cost $ J, how many dozen 
can be bought for $ 1 ? 

8. How many books can be bought for $ 5|-, at 
$ f each ? 

9. If 1^ acres of land yield 8 J tons of hay, 
what is the yield of 1 acre? What part of an 
acre yields 1 ton ? 

10. Change f of an inch to a fraction of a foot. 

11. Change 1^ of a foot to inches. 

12. A school girl made 6 badges of equal length, 
from f of a yard of ribbon. How long was each 
badge ? 

13. How is the value of a fraction changed by 
multiplying its denominator by 5? By dividing 
its numerator by 5 ? 

14. How many |-lb. packages can be filled from 
6 lb. of tea ? 

15. How many days will it take a boy to earn 
$ 6, if he earns $ f a day ? 

16. At $ 3^ a day, what is due a man for work- 
ing 1^ days ? 
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17. What is the ratio of 6 inches to 12 inches? 

18. What is the ratio of ^ of an inch to ^ of an 
inch? 

Written Exercise 

84. 1. Divide 2349f by 7. 

First Process ^^ t j- .j. 

Explanation. — In dividing 

^^^2^8 2349 by 7, we get the remainder 

7)2349f 4. To this 4 add f, and we have 

Second Process ^h ^^ ^^• 

335 68- ^^^^ ¥ •*" '^ = it- Write this 

.7)2349T5 ^^ '^' ^^"'^'^'• 

2. Divide 8| by 9f . 

First Process Second Process 

8-1=2^6^ 9| = ^. 8f = 8.666-, 9f = 9.75 



Then, 



.88 + 



2 975)866.66 ... 



26 . 39__^^x4__8 



7800 

T~37|^"9' 8666 

3 7800 

866 

3. Divide 7| by 8f . Change first to improper 
fractions. 

4. Divide 1725f by 878|. Change first to deci- 
mal fractions. 

5. 205|^ 199.7. 6. 89f-^19f 7. 1000^33^. 
8. 968.69 -f-73f. 9. 18|-5-19^. lo. 1000-h.33f 
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Written Problems 

85. 1. If 9^ T. of coal cost $54.62, what is 
the cost per ton ? 

2. At $1.75 a yard, how many yards can be 
bought for $ 21 ? 

3. Find the value of 8816 lb. of oats at 47^ per 
bushel, each bushel containing 32 lb. 

4. How many cords of wood in a pile containing 
17,600 cu. ft.? What is it worth at $ 4f per cord? 

5. A man contracts a debt of $ 900, which he 
promises to pay in monthly installments of $ 12^. 
After paying $ 337.50, how many more payments 
does he have to make ? 

6. If 20f yd. of cloth cost $ 60.50, what is the 
cost of the cloth per yard ? 

7. How many days' labor at $ 3.75 per day will 
pay for 5 lb. of tea at 90^ per pound, and two 
suits of clothes at $ 26 and $ 23|- respectively ? 

8. A load of hay weighs 2763 lb. How much 
is the hay worth at $ 17^ a ton ? 

9. A ham weighs 15 lb. 4 oz. and sells at 21 ^ 
a pound; a side of bacon weighs 11 lb. 8 oz. and 
sells at 23 ^ a pound. Find the cost of both. 

10. A manufacturer ships 7 machines weighing 
2 T. 670 lb. each. How much freight does he pay 
at 25 ^ a hundred pounds ? 



FRACTIONS 73 

11. A bought 4 doz. hats at $ 16.35 per dozen. 
Sold them at $ 2.00 each. What was total cost? 
Total sale? What gain? 

12. 46 yd. carpet at $ 8f per yard. What was 
the cost ? 

13. From a bolt of cloth containing 48 yd. four 
pieces are cut. One is S^ yd. ; another, 4f yd. ; 
another, 12^ yd. ; and the fourth, 5^ yd. How 
much remains in the bolt ? 

It cost 33f^ per yard, and was sold at 45^ 
per yard. What will be the profit on bolt ? How 
much money is still invested in the unsold part ? 

14. Bought 36 school desks at $ 3|- each. What 
did they cost? The freight charges were at the 
rate of 16^^ p^r desk, and the expense of having 
them placed in class room was 9f ^ each. What 
was the final cost of the desks ? 

15. A purchaser bought 8^ lb. beef at 21^ a 
pound ; 1^ lb. suet at IS^f^ b. pound ; a ham weigh- 
ing 10| lb. at 21f ^ a pound. What was the total 
amount ? How much change would there be from 
a $ 20.00 bill ? 
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Study Exercise 

86. 1. Change Jf to a three place decimal 
fraction. 

Since 34 = 34.000, divide the numerator by the 
denominator. In this case, the answer may be 
expressed as .755|, or more simply as .755"^. 

2. Change .135 to a common fraction. 

Write the decimal fraction in the form of a com- 
mon fraction, thus xH^ ' Then cancel factors 
common to the numerator and denominator. In 
this case you obtain ^^. 

3. Change the improper fraction ^^ to a mixed 
number. 

Dividing 147 by 35 gives the quotient 4 and the 
remainder 7. Hence we obtain 4^^j, or 4^. 

Written Exercise 

87. 1. Reduce to an integer or to a mixed 
number : 

7 86 1081 9 60 1 2 3 4 9_P9 

T¥"? ~23 ? "S'TT? ^rirry 9^- 

2. Change to common fractions : 

.275, .365, .325, .1375, .3375. 

74 i 

■ 

I 

I 

■ 

I 

I 
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3. Change to four-place decimal fractions : 

1 11. 53 37 11 64 

If a common fraction in its lowest terras has a 
denominator which contains prime factors other 
than 2 and 5, the fraction cannot be expressed . ex- 
actly as a decimal fraction. For example, ff is in 
its lowest terms and the denominator has the 
prime factors 3 and 11. From this we infer that 
the division of 25 by 99 does not come out exact. 
We obtain .252525 ••. The digits 25 are contin- 
ually recurring, as the division is carried on farther. 

Written Problems 

88. 1. A dealer in carpets sold at different 
times 25J yd., 76| yd., 125^ yd., 250| yd., 75^ yd. 
of carpet, at a profit of 35^ per yard. What was 
his gain ? 

2. A merchant bought 10 pieces of silk at $ 1 
per yard, and sold them at $ 1.45 per yard. The 
pieces contained 40^, 42^ 44|, 45J, 39|, 40^ 41^, 
43f , 42^, 40f yd. Compute his profit. 

3. A man worked 8| hr. on Monday, 10^ hr. 
Tuesday, 9f hr. Wednesday, 6f hr. Thursday, 5| 
hr. Friday, and 8| hr. Saturday. How much did 
he earn in the week, if he received 60/^ an hour? 

4. The maximum temperatures during a week 
in July are as follows: 85J% 90|% 80f^ 79^% 
S7l% 91f% 92f^ Find the average of these. 
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ily cash receipts in a small store are 
week as follows: J 100^, « 153|, 
9J, $143f, $169|. Find the total 
he week. 

} OF Wheat in a Chicago Market 

102 102| lOOf lOOJ 

98 98| 96| 96| 

101| lOlf 99| 99^ 

iber wheat is meant wheat to be d&- 
iptember. .The words open, close refer 
at the opening and at the close of the 
rds Jiigh, low refer to the highest and 
■ioe of sale during the day. 

vas the difference between the open- 
closing price of May wheat ? Decem- 

ilator bought 1000 bu. of May wheat 
t price and then sold it at the closing 
t was his profit ? 
the profit on 1 bu., then on 1000 bu. 

The Price op Oats 



40J 



39i 


39f 


38 


38f 


39 


37| 


m 


*H 


m 
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What was the difference, in cents j 
between the opening and the closing pr 
of the three kinds of oats ? 

9. A man bought 2000 bu. of May 
highest price and sold it "at 40|^ a bus 
much did he lose ? 

10. A speculator bought 1000 bu. of 
oata at the lowest price for that day ar 
week later for 39f ^ a bushel. Find his 

11. What is the difference in the val 
bu. of com, if the price per bushel drops 
to65^f*? 

12. A fanner sold 500 bu. of corn 
bushel. The price dropped to 57^f* th( 
day. How much less would he have ret 
had held it another day ? 

13. A farmer sold 800 bu. of wheat i 
bushel, 700 bu. of corn at 58 J ^ a bush* 
bu. of oats at 40^ f* a bushel. How m 

_ receive from his sale ? 

14. A 5-cent piece weighs 73J grain 
cent piece weighs 96^^ grains. How i 
do 72 5-cent pieces weigh than 50 25-c 

15. Bertha used 5^ yards of linen 
skirt and IJ yards to make a waist, 
the total number of yards used ? How 
yards did she use for the skirt than for 
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2. Find the cost of 72 bu. of com at 37^^ a 

bushel. 

Process 

37^^ = $|; 72x$|=$27. Ans. 



Oral Exercise 
91. Find the cost, using pencil only when 



1. 


w,ry. 
244 bu. @ 50^. 


2. 


1456 yd. @ 12^^. 


3. 


753 yd. @ 33^^. 


4. 


720 lb. @ 25^. 


5. 


456 doz. @ 16|^. 


6. 


655 lb. @ 20^. 


7. 


1250 lb. @ 10^. 


8. 


1728 doz. @ 8^;*. 


9. 


128 yd. @ 6i^. 


10. 


300 lb. @ 66f ^. 


11. 


400 yd. @ 75^. 


12. 


350 lb. @ 40^. 


13. 


125 doz. @ 80li. 


14. 


120 yd. @ 83^^. 


15. 


160 bu. @ 37^^. 


16. 


888 lb. @ 371^. 



/ 



tion. Keep time record. 



1 1.00 


$ 25.00 




!.00 


10.00 




.00 


6.00 




.50 


8.00 




.20 


.26 




.14 


.10 




.16 


1.65 


d Exercise 






lictation. 






i4+?=$ 


6.00 




5+?-» 


10.00 




i6+ ? = » 


20.00 




V+?=» 


50.00 




;l+»-$ 


10.00 




17+? = » 


20 00 





0+ ?-S 200.00 



REVIEW 

8. S 98.45+?=$ 600.00 

9. S .J3 + ? = S 2.00 
10. $ .89+ ? =S 10.00 
u. $1646.00+ ?.» 2500.00 
«. $ 764.28+?- $1000.00 

Written Exercise 
94. Add. Test by adding from top 
Time your addition both ways. Practic 
time with perfect a<5curacy is made t 



3. 3' 





598 


5 


326 


431 


4 


686 


236 


6 


423 


328 


8 


218 


461 


2 


497 


643 


6 


606 


394 


2 


6,239 


5. 3,785 


6. 1 


7,985 


7,394 


4 


4,762 


1,562 


2 


2,399 


5,703 


f 


6,273 


4,180 


6 


7,396 


3,926 


2 


8,290 


7,989 


1 


4,107 


5,736 


a 


2,864 


8,967 


] 
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143 


27.36 


123.076 


906 


132.44 


6,738.192 


542 


91.68 


289.107 


r39 


4.98 


13,726.0021 


997 


2.13 


463.9207 


268 


214.76 


8,257.1082 


r2i 


344.62 


5,273.6443 


m 


86.97 


993.865 


i46 


136.06 
Written Exercise 


8,698.2019 


tract. 


Keep time record. 




i 


2. 13,721 


3. 368,723 


i 


9,834 


69,847 


i72 


5. 9,803,001 


6. 7,382,039 


183 


3,924,273 


1,890,243 


1,100 


a. 14,060,082 


9. 30,071,811 


!,871 


9,170,290 


8,799,825 



Written EKTcise 
tiply and test, keeping your time accu- 



862 


a. 813x4,226 


S46.16 


4. 418x291 


X 8,646 


6. 186 X $87.38 
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7. 781x165 8. 7,030x4,682 

9. 635 X $99 10. 343x766 

n. 456x37,652 12,. 215 x $678.33 

Written Exercise 
97. Divide, test, and time yourself in each step. 

2. 47)'7S2 "gw^ ijm g;iBB m^ 

3. 64]2;SB^I I^SSE 76,492 18,639 702,138 

4. 86)7;gf2B ^jm 35;268 60,932 427,837 
5.' 35)17,041 47)90,030 64)653,793 86)519,006 

Written Exercise 
9& Reduce: 

1. 214 mi. to yards ; (6) to feet. 

2. 6784 lb. to Tons. 

3. 1963854 sec. to hoiu-s. 

4. $475 to dimes; (6) to cents. 

5. 132 m. to cm. ; (6) to millimeters. 

6. 29 km. to m. ; (6) to miles. 

Written Exercise 
99. Add: 

4. 12f, 16J, 33f 5. 37^, 66|, 4^, 19i. 



■ / 
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Oral Exercise 






jducts quickly : 






2..2xi 


3 


7xJ 


6. 12 X J 


6 


llx^ 


8. 16 xf 


9. 


16xf 


11. 17 x| 


12 


9xA 


14. fof« 


15 


fof? 


17. J of 72 


18 


J of 40 


20. jlj of 50 


31 


J of 76 


23. iloff 


84. 


,\ of 120 


26. 16x2i 


27. 


12x4| 


29. 28x2J 


30. 


3i-x4i 


32. 2^x8j 


33. 


94JX17A 


35. 7« X 41 


36. 


4fxl8 


as. 47J X 89 


39. 


9Ax62f 


Oral Exercise 






2. 1^4 


3. 


f+6 


5. ,^-^16 


fl. 


A-e 


8. 4^-8 


9. 


M+6 


u. 12-1- J 


12. 


6 + 1 


14. 20^1 


15. 


84+jV 


17. 2|-^3 


18. 


7J+6 


20. 28^-5-9 


21. 


21+ 3J 


23. 7^^3f 


24. 


16f + 8A 


26. U|^8^ 


27. 


71+3i| 



REVIEW 

Written Problems 
lOZ. 1. Balance the following bank a 
Deposits; $473.25, $1,376.40, $165. 
$237.05, $1,463.19, $468.: 

■ Withdrawals by check : 

$161.48, $435.00, $2,128.14, $14.3: 

2. Paid for coal, $68.75, wood, $3.6 
range, $51.75, rug, $47.20, Morris chs 
dining table, $41.00, dining chairs, ^ dc 
each, dining arm chair, $9.45. Credit s 
$869.73. What waa the balance aft. 
chedk for above total? 

3. (o) What fraction of anlouot in bai 

What fraction of total amoun 

in bank ? 

(&) Deposits made after above tra: 

$375.13, $148.68, $263.99, 

Withdrawals by check: $37.64, $4.9 

What is the balance ? 

4. A "Delicatessen dealer sells bread a 
What must he pay for it to make 20 
dollar's worth sold ? 

5. Robert Burns buys 3^ lb. of sug. 
What does it cost per poimd ? 

6. A steamship travels 19^ mi. an t 
far will it travel in 14| hr. at the same 
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An aeroplane travels at the rate of IJ mi. in 
ite. How far will it go in 45 min. at the 
ite? 

A.n aeroplane traveled for IJ hr. at the rate 
mi. an hour. It then increased ita speed -J 
iveled at this rate for 1| hr. What was the 
iistance traveled? 

k stockman sells 4 steers weighing each, 
997, 1,236, 1,098 pounds at $7.25 per hun- 
light. The cost of feeding for two years was 
S 22.75 for each steer a year. He had paid 
m $ 30.00 each. What was his gain or loss? 
A. dealer sells sheep at $ 5.25 each, and gains 
e cost. What was the cost? 
What is the cost of 4 chickens @ 21^ a 
weighing respectively 2|- pounds, 3| pounds, 
ads, and 3j^ pounds; and 4 turkeys at 24^^ 
.d, weighing 14^ pounds, 12^ pounds, 13|- 
, and 16^ pounds respectively? 
A. merchant pays $864.22 for goods which 
I at a gain of 33^ % of the cost. For how 
loes he sell them? 

Oral Exercise 

1. What is the 1. c. d. of ^, ^^ H - 
What is the 1. c. d. of |, ||, | ? 
idd^,i|,H- *■ Addii,^. 
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5. Find f of 20, 15, 25, 55, 65, 75. 

6. Find I of 20, 24, 28, 48, 60, 64, 72. 

7. Find f of 6, 12, 18, 36, 42, 72, 90. 
8.. Divide by 1 : 4, 12, 16, 18, 24, 64. 
9. Divide by | : 6, 15, 21, 33, 45, 48. 

10. Divide by IJ : 10, 15, 20, 45, 55, 95. 

11. Find I of f, f, i, li, 2^, 3i, 41. 

12. Divide by li : 1^, 2^, 3^, 4i, 4^. 

13. What does the expression ^ mean ? 

Written Problems 

104. 1. The average rate of speed of an auto- 
mobile is 25 mi. an hoiur. How far will it travel 
in 3f hr. ? 

2. At the average rate of 25 mi. an hoiur, how 
long will it take an automobile to travel 70 mi. ? 

3. A man wishes to take a train that leaves in 
2^ hr. If the station is 75 mi. distant, how fast 
will he have to travel to reach, it within the re- 
quired time ? 

4. What is the cost of a bushel of apples, if 
12^ bu. cost $ 10 ? 

5. If 3f yd. cost $ 9, what is the cost of 1 yd. ? 

6. At 87|^^ a yard, what is the cost of 32 yd. ? 

7. Find the cost of 64 lb. at 62^^ each. 

8. If f of a farm is worth $ 5,100, what is the 
value of the entire farm ? 



-/ 
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9. After selling f of a farm a man has 126 
acres left. How many acres were there in the 
entire farm? 

10. If one turn of a screw advances it ^ of an 
inch, how far will 11^ turns advance it? 

11. If 7 turns of a screw advance it 2^ in., how 
far will 8 1 turns advance it? 

12. A piece of flannel containing 30|- yd. shrinks 
1|- yd. in dyeing. What is its length after dyeing ? 

13. A cistern f full has |- of its contents drawn 
out. What part of the entire capacity of the cis- 
tern was drawn out ? How many gallons were 
drawn out, if the entire capacity is 5,000 gallons ? 

14. I bought 66-1 yards of flannel at $ .47^ per 
yard. How much did I pay for it ? 

15. John walks at the rate of 21^ mi. a day for 
13^ days. How far does he walk in that time ? 

16. A wheel travels 15^ ft. during every revolu- 
tion. How far does it travel in 24^ revolutions ? 

17. If a yard of silk costs $2 J, how many yards 
can be bought for $ 18f ? 

18. At $33^ per acre, how many acres of land 
can be purchased for $ 4,000 ? 

19. What is the average weight of 16 men whose 
united weight is 2,325^ lb. ? 

20. What is the price of hay, when 5^ tons are 
worth $ 85.19 ? 



THE SOLUTION OF PROBLE 
Study EzerciBS 

105. The practical value of arithmeti 
help that it gives in the solution c 
These problems are found in every occ 
in every industry. In the solution of 
lems, it is necessary to be accurate ic 
mental operations. It will also be hel] 
familiar with the kind of arithmetical p: 
arise in business and the methods by 
problems may be most easily solved. 
found that moit of these probleme mi 
in more than one way. Study, therefo 
lem in order to discover the best method 
A knowledge of the use of the simple 
analysis, of ratio and proportion, of vi 
of answers that are approximately coi 
helpful in the solution of many of thea 

Simple Equations 

106. 1. The scales ^ 

balance ; how much do cz' I 
the leftrhand packages, Pirll 
marked 4 lb. and x lb., 
weigh together ? 

Equation: a; + 4 = 10. 
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I we take away 4 lb. on the left, how many 
must we take away on the right, to make 

> sides balance again ? 
ition: a; + 4-4=10-4 

1 = 6 
letter i in a problem stands for the number 
we desire to find. 

jusekeeper has on hand 4 lb. of meat, but 
,0 lb. for the next meal. How many pounds 
le buy ? 
X be the number of pounds she must buy. 

lumber (the mtmher] 

winds added to \ of pounds \ equals 10 Ih. 

ust hay y she has J 

nation is a; + 4 =10 

latter way of writing is much more brief. 

II see, as we go on, that some problems can 
ed more easily by the use of equations. 

That does x stand for in the equation 34 + a; 



Process 


Explanation 


34 + X = 40 
34 + x = 40-34 

a! = 6 
34 + 6 = 40 
40 = 40 


To find the number x, 
take away 34 from both 
members of the equation. 

Since 34 + 6 = 40, the 
answer is correct. 



THE SOLUTION OF PROBLEMS 

4. An equation is an equality of numben 
Any change made on one side of the & 

muat be made on the other side also. 

Thus, if one side is divided by a numl 
other side must be divided by the same nun 

If one side is multiplied by a number, tb 
aide must be multiplied by the same numbei 

5. If 5 X a;= 15, what is the value of x? 



3 




EXPLANATIC 


or x=Z. 




We can obtain t 
of a: by dividing be 
of the equation by 


It is customary to write, for brevity, 5 z, 
of 5 X X. We shall understand that 5 x 


" five times x." 






e. If 




i=V6, 


we may obtain the value of x by multiplyii 
sides by 2. We have, then 




X 


= 2x 76 


or 


-150 



Written Exercise 
107. Find the value of x : 
1. 25 + a; = 37 a. 63 + a: - 7f 

3. x+ia-U 4. 1 + 26 = 3S 

5. 37 + X = 55 6. 46 = 11 + s 

7. 36 = 13 + X 8. X + 11 - 7; 
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Written Ezercise 

Ive the equation: 

20=51. 

ocEss Explanation 

- 20 = 51 

■ 20 = 51 + 20 "r"* ^^^ ^> add 20 to both 

X = 71 ^'^™- 

Since 71 - 20 = 61, the 

- 20 = 51 answer is correct. 

51 = 51 

equation find the value of x or ^: 

= 51 3. 73 = ^-26 4. 3:-13 = S4 

-37 6. i/-37 = 53 7. y-101=13 

Written Problems 
Ive, using the equation : 
,t number added to 24 gives the sum 53? 
t number diminished by 74 gives the 

43? 

number be added to itself, the sum is 60. 
le number ? 

number be added to twice itself the sum 
hat is the number ? 

number be subtracted from three times 
•emainder is 25. What is the number ? . 
ur times a number less the number is 90, 
e number ? 
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7. If five times a number exceeds thi 
number by 20, what is the number ? 

9. If twice a number be added to 
uumber the auswer ia 25. What is thi 

Written Exercise 
lia Find the value of x in each of tl 
1. 4x= 144 2. 5^: = 1 

3. 11a; = 121 4. 1=14 

5. 1=12 e. 1=17 

Written I^oblems 
111. 1. John said to Jane : " I ca 

number you are thinking of, if you 

what you get when you double that 

then add 5." Jane saya, "I get 47. 

John find the number? 

Explanation and Proces 
Let the number be x 

Doubling it gives 2 I 

Adding 5 to this gives 2 x + 

Putting 2x + B equal to 9 t J- 

47 gives the equation 
Subtract. 5 from both 

aides and you have 
Divide both sides by 2, 

and you obtain 

Hence the number thought of by Jane 
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^hat number, when multiplied by 7, gives 

'^hat number, when diminished by 49, gives 

'^hat number, when doubled, and the result 
3d by 6, gives 378 ? 

a certain number is divided by 2, and 15 
d to the result, the sum is 97. Find the 

farmer finds that after 3 years his flock of 
las doubled. He buys 21 sheep more, and 
IS 325 sheep. How many had he in the 
ng? 

[ary is 3 years older than Lucy. Their 
ed ages are 47 yr. How old is Lucy ? 
eorge's bank deposit is now twice what it 
t year. If he takes out $10, he has $75 
Yhat was his deposit last year ? 



Written Exercise 
Solve: 


!j;+6=13 


2. 33!+10.2S 


Jx+1=5 


4. 4a; + 2 = 10 


14-1=11 


«. 5-2y.3 


Ja:-6-13 


8. 2x- 10-23 


23;~1 = 5 


10. 5x+7=.12 


iO-y-80 


12. 15-3y-9 
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13. rt+7-24 


14. 


13+x=27 


15. Ss+l-lO 


le. 


6 + 2X-12 


17. 70-1-32 


IS. 


17-2y.l] 


19. 3:-7 = 24 


20. 


18 + X-27 


21. 3a:-2=10 


22. 


10 + 3x-lf 


23. 45-68-1 


24. 


12-24-31 


U3. Solve 6x-6.6 


= 8.6. 




Process 


Explanation 


5 a; = 15 Adding 6.5 to both sides. 

63: 15 

c c" Dividing both sides by 6. 


ora; = 3 Am. 






Oral Exercise 




114. Solve the following equations, using 
only where necessary : 


1. 10 1=1 


2. 


8.5x = 7 


3. 7i-| 


4. 


llx-132 


5. Jx=4 


6. 


ix-61 


7. .2 a: -2.2 


8. 


.4x-24 


9. ^ a; — 1 


10. 


|x-6 


u. 11 X- 3.3 


12. 


4.5x = 9 


13. 1.1 x- 6.6 


14. 


12 X- 1,728 


15. ix = 6 


16. 


i'==i 


17. 3a:=3.3 


18. 


Ax = 2A 


19. .lx-1 


20. 


^x-4 
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1.2 22. 


1.6 


J -4.6 


L2 24. 


13 J 


-143 


26. 


Ix 


-J 


.3 28. 


Ax 


-.24 


2 30. 


fx 


-6 


!.6 32. 


llx=.121 


>2 34. 


10x=100 


3«. 


i»^ 


-.1 


t 38. 


4x 


-.24 


2 40. 


*»^ 


-i 


Written Exercise 




ihe value of a: : 






Explanation 


Multiply both sides by 5 and obtain 


3» = J. 






Tlien divide 


both 


sides by 3. 


a; = |. Am. 






Chech: jxS = 


i- 




3. fl=l 




4. ix-3 


«■ *^-f 




7. 12-81 


E .. |I=J 




10. Jl-1 


12. ^3:= 5 




13. Jx-i 


C 13. f = fx 




16. Ix-lO 


18. fi.3 




19. fx.6 
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20. ^x = 3 21. 4 = 8 a; m. 18^ 

aa. f X = f 24. 1 1 - 2 85. i X 

26. §1 = 5 27. far = 3 28. 12- 

29. 14 = ^1 30. ^X = J 31. ^X 

Instead of the letter x any other letter tr 
used. Sometimes the letter y is used. Tl 
quent use of the letter x is merely a mat 
custom. Sometimes it is easier to use some 
letter. 

Written IhY>blems 

116. 1. A flood washed away 32 acres or e 
1^ of a farm along the Mississippi River. How 
acres were there in the farm before the flood 

Suggestion : Since A. stands for acres, it ii 
natural to use A than to use x for our unl 
quantity. The equation then is ^^ = 32, 
gives A= 160, In other words, his farm orig 
comprised 160 acres. 

2. During one month, a man was idle 2 d^ 
^ of the number of working days in that n 
How many working days were there in that m 

Suggestion : Use d for days. 

3. A magician can tell without looking 
many marbles you have, if you only tell hiir 
you get by adding 13 to five times the num 
marbles. If this number is 113, how do 
magician ascertain the number of marbles ? 
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ary refused to tell John how old she was, 
illy told him that twice her age, increased 
ears, made 42 years. How did John find 

? 

farmer had 100 chickens. A coyote killed 
e number of them on each of three nightly 
nd only 85 chickens remained. How many 
coyote kill each night ? 

,nd the dividend x, when the divisor is 6, 
quotient ia 9. 

md the divisor x, when the dividend is 24 
I quotient is 3. 

nd the quotient x, when the dividend ia 
id the divisor is 13. 



Written Exercise 
Solve, using pencil only when necessary : 



a; + 6 = 16 


2. 


3x + 7 = 19 


+ 2x = 20 


4. 


5=2x-b 


+ Ax=ll 


G. 


^z+x^Q 


.x+x-8 


8- 


^x + ^x>=3 


+ ^yx-1.07 


XO. 


3/ + T^^/ = l-06 


-I-5.4 


12. 


^=105 
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Study Exercise 

118. 1. Solve the equation 2.7 x + 17.5 = 25. 

Process and Explanation 
Subtracting 17.5 from both sides, the equation 
becomes 2.5 «= 7.5. 

Dividing both sides by 2.5, we obtain 

2.6 2.5' 
Check: 2.5x3 + 17.5 = 25, 

7.5 + 17.5 = 25. 

2. Solve: fx+110^=123|. 

Process and Explanation 
Subtracting llOJ from both sides, 

ta;=123f-110^, 
|x=13J. 

Multiplying both sides by 3, 

4x=40. 
Then x = 10. 

Written Exercise 

119. Solve: 

I. 5x-120 = 45 2. 6x-37 = 53 

3. 1.3 x + 40.1 = 44 4. 12.5 x+ 31.5 = 44 

3. 32=15.9 + 2.3a; 6. 13x + 7a;=260 
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7. 14y-3y=.55 8. 12.5 a:- 37.5 = 62.5 

9. 82 + 1.05 a: + 75.7 la 43.5==. 90.8 --4.3 a: 

11. 436 = 1,200 - 4 x 12. 1325 -5 a: =960 

13. a: + Y^^a;=321 14. a: + j^^a:=168 

Written Problems 

120. 1. A village has gained 10 % in population 
during the last 5 years and now ha& ] ,353 inhabit- 
ants. Find its population 5 years ago. 

Process Explanation 

X + JLj. x = 1,353 Let X be the number of inhabitants 
^ a: = 1,353 5 years ago, then 
11 a; = 13 530 tV ^ i® ^^ increase in 5 years, and 
— 1 9^0 ^ + iV ^ i^ ^^ population now, which 
' we know to be 1,353. 

2. Find the population of a city five years ago 
which now numbers 7,644 inhabitants and is \ 
larger than it was then. 

3. Mr. Roe's yearly salary is now 25 % higher 
than it was three years ago. If it is 1,400 now, 
what was it three years ago ? 

4. James thinks of a number, then doubles it, 
adds 15, and obtains 63. Of what number does 
he think ? 

5. A father is 44 years old, which is 18 years 
more than twice the age of his son. Find the 
son's age. 
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6. The area of the United Stateu exee6i 
times that of Alaska by 25,200 square naile.i. 
the area of Alaska, if that of the United Sta 
3,000,500 sq. mi. 

7. Florida and Pennsylvania have togeth 
area of 99,000 aq. mi. The area of Florida ex 
that of Pennsylvania by 9,000 sq. mi. Fin 
area of each. 

8. During a summer vacation a boy earned 
which was f of the sum his older brother ea 
How much did the latter earn ? 

9. Mary and her brother are attending co 
Her annual expenses are ^ of her brother's, 
together spend $660, How much does each s] 

Suggestion : Let x be her brother's exj 

then hers is -^ ; both together spend a: + -^ or 

^ llz 
The equation is— r— = 660. 

10. Mr. Jones and Mr. Brown together i 
$45,000 in a farm. Mr. Jones contributes 
much as Mr. Brown. How much does each in 

11. If the annual income from this investm 
$720, how much of this goes to Mr. Jonet 
how much to Mr. Brown ? 

12. A carpenter saws a 14-£oot board into 2 
one of which is ^ as long as the other part. 
long is each part ? 
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': \.: 13. V A Vagon. loaded with potatoes weighed 2100 
;. :: •:1^';''3*M poJ^atqes weighed 500 lb. more than the 
•* " ' 'wagon. Find the weight of the potatoes. 

14. A house is lighted by twice as many 16-candle 
power lamps as 10-candle power lamps. The total 
illumination from these lamps is 294. candle power. 
How many lamps of each kind ? 

15. A pleasure resort is reached from a city by 
electric cars and also by steam cars. During a 
holiday 700 more passengers traveled on the elec- 
tric cars than on the steam cars. How many- 
traveled on each, if the total number of passengers 
was 3,500 ? 

16. It is predicted that next year there will be 
used 196,000 automobiles, or ^ as many as are used 
this year in the United States. How many are 
used this year ? 

17. Among these 196,000 machines there will 
be 6 times as many high-speed cars and 33 times 
as many pleasure cars as commercial carriages. 
How many of each kind will there be ? 

18. An equal number of $ 1,200 automobiles and 
$ 1,500 automobiles were recently sold by a firm. 
The sales aggregated $ 54,000. How many auto- 
mobiles of each price were sold ? 

19. A boy can buy an ordinary bicycle for $ 20. 
He can buy four bicycles with coaster brakes and 
puncture-proof tires and 5 ordinary bicycles for 
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$ 208. What is the price of one with coas 
and puncture-proof tires ? 

ao. A garage has a floor space of 6,2 
Its width is 60 ft. What is ita length ? 

21. In this garage the washing stand 
by 16 ft., the repair shop is 24 ft. by 20 
automobile is allowed a space 19 ft. by 8 i 
much room is taken up by approaches as is 
to the automobiles when in place. More 
sq. ft. are taken up by a storage room. H 
automobiles can this garage accommodate 

22. Of the 19 branch Post Offices in 1 
City, 8 have 34 daily mail deliveries b 
mail wagons. All the offices together hai 
liveries in a day. What is the average n 
deliveries per day of the 11 other branch > 

23. What sum increased by .1 of its^ 
S 60,500? 

24. What sum increased by .06 of itself 
to $344.50? 

25. What number decreased by ^ of iti 
384.20? 

26. If ^ of the number of seats in cl 
occupied, and there are 196 persons pres 
many seats are there ? 

27. A ball team won 13 games, which 
than ^ of the games it played. How ma 
did it play ? 
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28. On an excursion | of the persons were women. 
How many excursionists were there, if the number 
of men was 476 ? 

29. A silver dollar weighs 412.5 grains, ^^^ of 
which is pure silver. How many dollars must a 
silversmith melt to extract 3,341.25 grains of pure 
silver ? 

30. A man spends $ 50 more than | of his yearly 
salary, and has $ 450 left. Determine his yearly- 
salary. 

31. If ^ and 1^ of a farm are together worth 
$ 1650, what is the wHole farm worth ? 

32. If ^ and f of another farm are worth $ 2,600, 
what is J- of the remainder worth ? 

33. At what rate of simple interest will $ 350 in 
5 years amount to $ 446.25 ? 

34. The population of a county increased during 
one year from 12,500 to 12,915. Find the rate of 
increase. 

Analysis 

121. 1. If 25 men reap 15 acres in one day, how 
many acres will 24 i^ien reap in 2 days ? 

Frequently time is saved by merely indicating 
the intermediate operations, and finally canceling 
as much as possible. 

It is usually more convenient to arrange the 
statement of the analysis in the form of steps as 
shown in the following : 
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Analysis 

If 25 men reap in 1 da. 15 A. 

Then 1 man reaps in 1 da. ^ A. 

and 24 men reap in 1 da. — — — A. 

3 

and 24 men reap in 2 da. ^ A. 

5 

= 28.8 A. Ans. 

2. A man's wages are at the rate of $900 per 
year of 313 working days. What are his earnings 
for 65 days' work ? 

3. If a train travels 60 mi. an hour, how long 
will it take to go 13 mi. ? ^ 

4. When eggs are at 35^ a dozen, how many 
eggs must be given in payment for a debt of 
$2.10? 

5. If 16 men can do a piece of work in 27 days 
of 10 hours each, in how many days of 8 hours 
each can 12 men do the same work ? 

6. If 68 men can do a piece of work in 48 days 
of 9 hours each, how many men will be required 
to do this work in 36 days of 8 hours ? 

7. The scale of a map is 3 in. to the mile. 
How many acres are there in an estate which 
occupies 36 sq. in. on the map ? 
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If the area of a certain rectangular garden 
aq. rd,, what is the area of another rectan- 
garden 2.4 times longer, but only ^ as wide? 

A contractor plans to build 4 mi. of railway 
: da. He finds that 77 men, working 52 da., 
uct one mile of track. How many men 
tie employ? 

A housekeeper takes 3 half piuts of milk 
veek day and 1 pint on Sunday, Her bill for 
eek comes to 32^!*. What is the price of 
)er quart ? 

If $900 yield $29,7 interest in six years, 
sum will yield $ 400 interest in nine years, 

same rate of interest ? 

If 10 chickens average 640 eggs in 3 months, 
nany chickens will be needed to get 1,000 
n 4 months ? 

A store of provisions would last 2,100 men 

da. ; how long will it last 2,800 men ? 

If 3 geese are worth 2 ducks, and 1 duck is 

2 chickens, find the value of a goose when a 
!U is worth 48^. 

Ratio 
A common fraction like |- may be consid- 
a two different ways : 

As indicating that 3 out of the 4 equal parts 
nit are taken. 
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(2) As an indicated division, 3 di""'^"'' ' — 

Choose whichever point of view i 
the conditions. 

In dealing with problems involvi 
have been subdivided into equal 
view ia preferable. 

If we desire to reduce the give 
decimal, or wish to tell which of t 
the larger and to indicate the exact p 
the two, then it ia better to look up 
aa an indicated division. 

In dealing with the relations oJ 
word ratio is commonly used. Thu 

A common fraction is often callec 

My bank account ia to that o£ I 
ratio of " three to four," or f . Thii 
have the smaller sum in the bank ; i 
it shows that for every S 3 that I '. 
he has $4 deposited. 

Compailson 

1. Find the ratio oi E to A, D 
to A, C to A, B to A. 

a. State the ratio of F to B, 
E to B, I) to B, C to B, A to B. 

3. Find the ratio of each to C. 
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Study Exercise 

. 123. One boat is 200 ft. long, another is 300 ft. 
long. We can find the ratio of the length of the 
first to that of the second by writing |^, which 
can be simplified to f . 



To find the ratio of two numbers, take the 
first number as the numerator, the second as 
the denominator; cancel common factors. 



1. Harry's number of chickens is to John's in 
the ratio ^. 

If Harry has 20 chickens, how many has John ? 

Explanation 

There are two ways of writing ratios. For example, the 
ratio of 4 to 5 may be written as a fraction |^, or it may be 
written 4 : 5. We read 4 : 5 by saying 4 to 5 or 4 is to 5. 

2. What is the ratio of 2 ft. to 3 in. ? 

Process and Explanation 

To compare the two, change the feet to inches. . 
The ratio of 24 in. to 3 in. is ^ or |^. 

« 

Written Exercise 

124. What is the ratio ? (Use pencil only when 
necessary.) 

1. 1 ft. to 1 yd. 2. 1 in. to 1 ft. 

3. 1 lb. to 1 oz. 4. 1 mi. to 1 ft. 
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5. 1 sq. ft. to 1 sq. yd. 6. 1 sq. in. 

7. 1 da. to 1 hr. 8. 1 dime t( 

9. Find the ratio of 6 bu. to 3 pk. 

10. Express, in the simplest form, th 
200 to 600, 75 to 125, 72 to 144. 

Written Problems 

125. 1. One boy can get a lesson i 
min., another boy can get the same lessi 
20 min. Find the ratio. 

2. The length of a book cover is 
width is 5J in. What is the ratio of 
to the width ? 

3. The area of the United States is 
sq. mi. The area of the state of Texas 

" sq. mi. What is the ratio of the area 
to the area of the United States ? 

Proportioii 

126. A proportion expresses the equal 
common fractions. 

The fraction ^ is equal to the fractic 
write 1 = ^ and q^,!! this a proportion, 
w^ay of writing it is 4 : 8 = 1 : 2. We 
proportion by saying four eighths eqnali 
or 4 is to 8 as 1 is to 2. 
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' » " c J 



Explanation. — Multiply both 
J sides of this equation by 8. 

: P^^ Oheok : Write 6 in place of x, and 

F the equation becomes ^ = f ■ 



3;:3 = 6:9,find3:. 

Explanation. — Write the pro- 
: _ portion in the fractional form, multi- 

9 plying both aides by S. 

2 Check: In the given proportion 

: ^ ^ P write 2 in place of x and the propor- 
? tion becomes f = f ■ 

= 2 

see that proportions are special kinda of - 

ns. 

Written Exercise 
Find X in the fofiowing proportions : 

£. = § 
L2 4 

iO 5 

i9 116 



X 

15 


2 
5 


X 

17 


• 12 
61 


7 _ 
a: 


19 
133 
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7. 


I 16 
102 17 




8. 


8 X 
4 144 


9. 


I 24 
16 128 




10. 


1 X 

11 176 


11. 


i:6-16:: 


32, 


12. 


11:2 = 7; 


13. 


15:28 = 4 


:x 


14. 


7:9 = x: 


IS. 


15:16 = 1 


:4 


16. 


11:12 = : 


17. 


66:70 = 1 


:60 


18. 


4:5=28 



Written Exercise 
128. 1. Separate 24 into two parts b 
ratio |, or 3 : 5. 

Process . 
3a;+5a:=24 
8x=24 

3 j;= 9, one of the required n 
5 1= 15, the other number. 

Explanation. — Let one of the require 
be 3 x and the other number 5 x. 

We Bee that the Sx and 5 x are in the rati 
The sum o£ the two numbers must be 24. 

Separate each into two numbers hi 
given ratio : 

2. 50,^ 3. 200, § 4. 

5. 144,1:11 6. 700,1% ' 

8. 179, 2:3 9. 600, f ^ lo 
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Written Exercise 
Dive 3 yd. :z yd. = $12: $20 

PION. — In solving, we can write the terms 
3 yd. 
xyd.' 

/o need, therefore, only solve the pro- 

-, which gives x = 5. Ant. 

following proportions : 
^ 87.25 $25 ^8T 

$58 ■ ■ $76 a:T' 

_$6000 5 1b. _ xh. 



$x 13 1b. 16.5 ft. 

Variation 
7 yd. of silk cost $ 17.50, what will 9 yd. 

aocEss AND Explanation 

rr the number of yards, the greater is 

tie cost " varies in direct ratio " with 

' 7 yd. $17.50 

have —J—- = =-— 

9 yd. ■ $z 

ir is x=$ 22.50. 

lin provisions last 15 men 8 days, how 
e same amount of provisions last 20 
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Process and Explanation 

The greater the number of men, the 

time. 

That is, the proportion is not -— = 

20 men 

20 men 8 da. ^ 8 d 

inverse ratio" of — r-^. Solving --- = 

zda. '^ 20 

tain 1= 6. 

The answer is 6 days. 



If a quantity varies in direct ratio w 
end, the first is sometimes said to be di 
portional to the second. 

If a quantity varies in inverse ratio to 
the first is sometimes said to be inverse 
tional to the second. 



Problems i and 2 in this exercise ii 
importance of observing carefully how 
change. In our problems notice the fol 

(a) If one quantity decreases when 
increases, then the first varies in direct 
second ; that ia, the first is " directly pn 
to the second. 

(b) If one quantity decreases when 
increases, then the first varies in invei 
the second ; that is, the first is " invers 
tional" to the second. 



GRAMMAR SCHOOL BOOK 

Oral Exercise 
State which of the following vary in direct 
nd which in inverse ratio : 
The price of shoes, the price of leather. 
The number of sheep, the amount of mutton 
,ble. 

The number of workmen, the time to do a 
,mount of work. 

The number of workmen, the amount of 
one in a given time. 
The length of a circle, the diameter. 
Che height of a pole, the length of shadow. 
The price of goods, the amoimt bought with 
. sum. 

Che velocity of a train, the distance covered 
'en time. 

The velocity of a train, the time required 
iven distance. 

The amount of lumber, the length of a 
ence. 

Written Problems 
1. The ratio of a certain number to 105 is 
ne as the ratio of 12 to 35. Find the 

n a year of 365 days the number of cloudy 
IS to the number of days in the year, as 33 
. How many days were cloudy ? 
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3. If the number of clear days is to 
ber of cloudy days, as 43 : 30, and there 
clear days, how many days were cloudy ? 

4. For $ 6 I can buy 20 neckties ; fa 
ties can I get for 1 21 ? 

Suggestion : This problem can be w 
unitary analysis, and by proportion. The 
in the same ratio as the number of art 
chased. This gives the proportion, 6 : 21 
s. If a train goes 3^ miles in 4 min 
far will it go in one hour ? 

6. If an aviator flies 20 ml. in 23 min 
far will he fly in 1 hr., at the same rate ? 

7. Another aviator travels 20 mi. in 2i 
and 10 seconds. How far will he fly at 
in 30 minutes? 

8. Mary has just enough money to bi 
of cloth at 30 J* a yard. How many yard 
buy at 35^ a yard? 

9. If the interest on $475 Is $50, 1: 
is the interest on $ 876 at the same ratt 
the same time ? 

10. A certain piece of work can be 
8 men in 15 days, but the work must be < 
in 10 days. How many men must be e 

11. If a train travels 213 mi. in 5 hr, 
will it travel at the same rate in 7 hr. ? 
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12. If a train travels from Omaha to Chicago 
in 15 hr. at the rate of 40 mi. an hour, how long 
would it take if the train traveled at the rate of 
60 mi. an hour ? 

13. A garrison of 250 soldiers consumed 45 
barrels of flour in 9 weeks ; how long would the 
same amount of flour last a garrison of 150 men ? 

14. A garrison of 250 soldiers consumed 45 
barrels of flour in 9 weeks. How many barrels of 
flour would 150 soldiers consume in the same time? 

15. In the same time, how many soldiers would 
consume 63 barrels of flour ? 

16. If the interest on a certain sum of money is 
$237 for 2 years, what is the interest on the same 
sum, at the same rate, for 7 years ? 

17. In a shipment of 500 doz. bananas, 5 bananas 
out of every 4 doz. were rotten. How many ba- 
nanas were rotten ? How many dozens were good ? 

18. A street was paved at a cost of $3,600. 

The cost was borne by the property owners in 

proportion to the frontage owned. A owned 

100 ft.; B, 250 ft.; C, 350 ft. How much did 

each pay ? 

Oral Exercise 

133. 1. If any one term in a proportion is an 
unknown number, how may it be found ? 

2. Is a proportion an equation ? Can it be 
solved like other equations? 



THE SOLUTION OF BROB 
Find the value of x in each of th 



-H 


*r¥ 


, X 106 


, 144 12 


'■r^ 


'■ X 1 


y 1 


"■ M ■ 




Written Exercise 


134. Solve: 




1. ^=1 

144 2 


64 2 


' 2.4 86 


'■ i'x 


7. 3:7.6-» 


: 3.4 8. 7.1 : e 



9. 6.5: 3;= 7.3: 10.5 

Written Problems 
135. 1. An automobile passed t 
8 minutes and 6 seconds. How 
hour was it moving ? 

2. If a distance can be traversed 
12 minutes, when the rate is 40 i 
what time can the same distance 
when the rate is 44 mi. an hour ? 

3. Separate 150 into parts pre 
and 7. 
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4. Separate 250 into three parts proportional 
to 1, 2, and 3. 

5. Two partners are dividing their annual profit 
of $ 5,000 in the ratio of 3 : 4. What does each get ? 

6. Three partners are dividing a profit of 
$10,000 in the ratio of 2:3:4. What is the 
share of each ? 

7. If a railroad track has a rise of 1^ in. in 
100 ft., what rise has it in one mile ? 

8. If an aeroplane travels 86.5 miles in 78 
minutes, how far does it travel in an hour ? 

9. If the oats of a certain field will last 15 horses 

6 months, how many months would it last 21 horses ? 

10. A boy saves $ 12.50 every 6 months. How 
many months will it take him to save $ 18 ? 

11. If 5 bags of flour last a boarding house 

7 weeks, how many weeks will 9 bags last? 

12. If $ 1,200 yield $ 240 interest in a certain 
time, what interest will $950 jdeld in the same 
time and at the same rate ? 

13. If 12 men can do a piece of work in 24 da., 
in how many days can 19 men do the same piece 
of work ? 

14. My property is assessed at $ 3,500 and I pay 
$ 45.45 a year for taxes. What is the amount of 
taxes on my neighbor's property which is assessed 
at $4,370? 
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15. An automobile passed 5 mile posts in 
utes and 30 seconds ; what was its speed pei 

16. If 25| gal. of oil can be extracted frc 
of cotton seed, how many gallons of oil can 
tractedfrom2^T.? 

17. If the yearly interest on a sum of m 
$ 376.75, what is the interest on the same s 
216 days? [Take 1 yr. = 365 da.] 

le. A city's assessed valuation is $5,7( 
the taxes to be raised on this valuation are S 
How much are the taxes of a man whose p 
is assessed at 3 5,100 ? 

19. A and B are in partnership. A has i: 
twice as much money as B. At the end of 
they have a profit of $ 1,250, which is div 
the ratio of their investments. How mu( 
each get ? 

20. A and B enter into a partnership, 
tributes $2,500 and B $4,500. Find the s 
each in a profit of $ 1,200. 

Suggestion : The ratio of $ 2,500 to $ 4 
the same as the ratio of 25 to 45, or of 
Hence let one man's profit be 5 i, and th 
man's 9 x. 

21. A, B, and C enter into a partnersl 
puts in $ 1,000, B S 1,500, C $ 2,500. At th. 
two years their joint profit is $ 1,250, Hoi 
does each get ? 
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estion: The amounts 81,000, $1,500, 
are to each other as 10 : 15 : 25, or as 2 : 3 ; 5. 
!t the profits be 2 x, 3 x, and 5 1, respectively. 
, B, C invest $260,. $350, $650, respec- 
They make $250. What is the share of 

, invests $ 1,500 for two years. B invests 
for one year. Their joint profit is $ 750. 
ich does each get ? 

JSTION : A's capital of $ 1,500 yields in 2 
. much as $3,000 yield in 1 year. Then 
if A had put in $ 3,000, and B $ 2,500, each 
year. 

invested $ 3,000 in a dry goods business and 
later B invested $ 4,000 in the same. At 
i of the sixth year the business was sold for 
This sum was divided according to the 
and time of the investments. How much 
h partner receive ? 

i^proximation 
dake approximate computations, and ascer- 
ch of the answers to the following examples 
sly in error ; 

>w many times greater were the receipts 
ist office department in 1908, when it aggre- 
183,585,006, than in 1850, when it was 
J85. 
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Suggestion : Use 183,600,000 or 184,000,000, 
and 5,500,000. 

184,000,000 H- 5,500,000 -^ 1840 h- 55 = ? 

2. In 1850 the United States produced 110,526 
tons of cane sugar; in 1880, 223,719 tons. What 
per cent is the former amount of the latter ? 

3. The amount of sugar consumed in 1900 was 
2,219,847 tons ; in 1910 it was 35 % higher. How 
many tons were consumed in 1910 ? 

4. During the last fifty years there have been 
recorded 2,793 earthquakes for France and 10,306 
for Greece* How many times greater was the 
number in Greece ? What fraction of the former 
number is the latter ? 

5. During 50 years the United States has had 
5,404 earthquakes ; Mexico has had 5,586. What 
fraction of the latter number is the former ? 

6. The average rise and fall of the tide is 18 ft. 
2 in. in Eastport, Maine, and 1 ft. 1 in. in Galves- 
ton, Texas. What fraction ia the latter of the 
former ? 

7. The earth is 92.8 million miles and the planet 
Neptune is 2,791.6 million miles from the sun. 
How many times farther is Neptune ? 




REVIEW 

Written Problems 

137. 1. A dealer sells a piano for $ 270, thereby 
gaining ^ of the cost of the piano. What did the 
piano cost ? 

2. A dealer sells ^ of his coal, and then ^ of it, 
and has 32^ tons left. How many tons had he 
originally ? 

3. How long will it take a person to earn 
$ 55.25, if he earns $ 3.25 a day ? 

4. Find the cost of a carload of coal weighing 
37,900 lb., at $5.25 per ton. 

5. Find the cost of 45 tubs of butter weighing 
56 lb. each, at S6^^ a pound. 

6. A man owns | of a vineyard and sells ^ of 
his share for $ 1,580. What is the value of the 
vineyard ? 

7. A farmer bought a horse and harness. The 
harness cost ^ as much as the horse, and both cost 
$ 350. What was the cost of each? 

8. A man receiving a salary of $ 1,250 a year 
pays, on an average, $ 4.50 a week for his board, 
$ 12 a month for clothing, and $ 400 for all other 
expenses. How much of his salary does he save ? 

122 



9. In buying property, a man gives t 
for $2,465.40, which is |- of all the mone 
in the bank. How much money has h« 
bank? 

10. What is the freight charge on 17,5 
iron, at $ 1.75 per ton ? 

11. A dealer bought 9 gross of lead p 
S 3.75 per gross, and sold them at 5 (* each 
was his gain ? 

12. A bar of iron 30 ft. long is cut li 
each 3§ ft. long. How many rods will 
and what is the length of the remaining pi 

13. If a grocer buys 4 bushels of crant 
$2.60 a bushel, and sells them at 8^^ 
does he gain or lose, and how much ? 

14. How many bushels of beans, at 7 ^ 
can be bought for $ 20.16 ? 

15. How many cubic yards of earth 
needed to raise the grade of part of a.roa< 
long and 75 ft. wide, if the grade is to 
2 ft. 6 in. ? 

16. Two persons have $ 4,560, of w 
second has ^ as much as the first. Ho 
has each ? 

17. The crop of buckwheat from an ac 
average, is 25 bu. If ^ is destroyed by fi 
many bushels may be expected from 125 a 
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10. A man has $37,580.50 in a bank. He buys 
27 cows at $ 38.50 a head, and 15 horses at 
$ 150,75 a head. How much money will he have 
left, if he pays for the cows and horses out of the 
sum in the bank ? 

19. How many loads of earth must be removed 
in digging a cellar 28 ft. long, 20 ft. 6 in. wide, 
and 7 ft. 6 in. deep, if each load is a cubic yard of 
earth? What is the cost of excavating, at $1.25 
a cubic yard ? 

20. If the rim of a bicycle is 12 ft. in length, 
how many revolutions will the bicycle make in 
going a distance of 3 J miles ? 

21. A man leaves -| of his money to his wife, 
and the remainder to his daughter. The daughter 
receives $1,765 less than her mother. What is • 
the share of each ? 

22. A grain drill sows a strip of ground 5 ft. 
6 in. wide. How many times must it pass length- 
wise along a field 400 yd. wide and 660 yd. long, 
to seed the entire field ? 

23. After selling ^, ^^ and 2V ^^ ^ barrel of 
sugar, a grocer has 75 lb. left. How many pounds 
of sugar did the barrel contain ? 

24. A flock of 300 sheep was bought for $ 1,050. 
What was the gain or loss, if 15 of the sheep died 
and the remainder of the flock was sold at $ 3.86 
per head ? 
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25. Mr. Brown fails in business and he can pay 
his creditors $.75 on the dollar. The excess of 
his liabilities over his resources is $3,500. Mr. 
Gregg is given $ 1,500 in payment for the amount 
owed him. How much did Mr. Brown originally 
owe Mr. Gregg ? What was Mr. Brown's full in- 
debtedness to all his creditors? 

26. The living expenses of a family of 5 persons 
is $ 375 for 15 weeks. At this rate, what will be 
the living expenses for 1 year of a family of 6 
persons ? 

27. A farmer raises 510 bushels of apples, 
Baldwins and Greenings, in the ratio of 8 to 9. 
How many bushels were there of each kind ? 

28. The daily receipts in a shop are, per week, 
$45.75, $80.25, $50.55, $35.70, $76.15, $95.45. 
What is the average daily receipt ? 

29. What sum remains out of a yearly income of 
$ 2,250, after a weekly expenditure throughout the 
year of $ 25.35 ? 

30. The expenses of a picnic party of 45 persons 
were $38.35; 18 paid $.75 each, 16 paid $.85 
each. What sum did each of the others pay ? 

31. Seven men can do a piece of work in 18^ 
days. How long will it take two men to do the 
same work? 

32. Sugar costing 4|^ ^ a pound is sold for 6^ ^ a 
pound. What is the profit on 764 lb. ? 
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Find the cost of making a cement sidewalk, 

by 2 yd., at 10^^ a square foot, 

A. i-ailroad train runs 1 mi. in 1 min. 15 sec. 

a speed in miles per hour. 

In the construction of an electric line be- 

two towns, 15 miles apart, the road having 

le track the whole distance, rails were used 

weighed 80 lb. to the yard. How many 

rails were used in building this road ? 
A box car 40 ft. long, 8 ft. 6 in. wide, 8 ft. 

loaded with corn. How many bushels of 
ill it hold, if 1^ cu. ft. are allowed per bushel? 
Two men rent a pasture for $ 159 ; one man 
> cattle in the pasture for 30 da., and the 
5 cattle for 24 da. How much rent should 

4. father wishes to divide $ 4,389 among three 
Q, so that the oldest shall receive twice as 
18 the second oldest, and the second oldest 
.8 much as the 3'0unge8t. Fiud the share of 



PART TWO 
PERCENTAGE AND ITS APPLICAT 

Review 

138. 1. A stock raiaer had 600 cattle 
30 of them. How many did he sell ou 
hundred ? 

3. S 50 out of every S 200 a merchan 
is clear profit. How much clear profit 1 
of every hundred ? How many hundred' 
cent does he clear ? 

The term per cent means per hiindre 
dredths, and is indicated by the symbol *, 

5 % is another way of writing .05, yj 
dredths, 5 per cent, or five per cent. 

3. Express in three different ways : 
6%, .07, Tfc, l^*, .25, ?g. 

4. Express 5 ^ as a common fraction 
est terms- 

SUQGE8TI0N: ^% = J^-Q = ix5- 
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Oral Exercise 

139. Express as common fractions, integers, or 
mixed numbsrs ; then as decimals : 

(a) (6) (c) (d) (e) (/) 

1. 3% 5% 8% 7% 10% 12% 

2. 16% 15% 18% 20% 25% 34% 

3. 50% 75% 80% 85% 90% 105% 

4. 110% 115% 120% 134% 150% 166% 

5. 170% 175% 180% 190% 225% 350% 

6. 400% 640% 1,000% J% ^% "f% 

7. i% 1% i% 1% 1% f% 
«• l^« i% ^% tV^« 16|% 33 J % 
9. 66|% 37^% 12^% 8J% 87^% 62^.% 

10. 40^% 108^% 116f% 133|% 166f% 

Oral Exercise 

140. Express as per cents ; then as decimals : 



(a) 


(b) 


(0) 


(d) 


(e) 


(/) 


1- h 


i 


i 


1 


f 


f 


2. 1 


f 


i. 


^ 


ijV 


^ 


3- i 


A 


A 


^ 


1 


H 


*-TJf 


3^ 


H 


1 


1 


H 
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Ortl Exercise 
Iti. Express as per cents ; then aa tn 



(«) 


(») 


w 


w 


w 


X. .12 


.18 


.25 


.60 


.76 


2. .161 


■33i 


.661 


.37i 


.87 


3. .06} 


.08| 


■o^ 


1.12 


1.26 


4. 1.50 


1.85 


1.30 


2.50 


3.26 


5. 5.36 


6.80 


1.37i 


3.66| 


10.16 



FundamentRl Relations 

142. The rate or rate per cent is the 
hundredths taken. 

The bate is the number of which son 
is to be found. 

The percentage ia the result obtained 
a given per cent of the base. 

Thus, in 6 % of 500 = 30, we see tha 
number of hundredths taken, or the ra 
the base ; 30 is the percentage. 

Smce 8 fo of 600, or .08 x 600, = 48, ^ 
the percentage is computed on the folio 
ciple : 



Percentage is equal to the base muli 
the rate. Here percentage is the pro 
base and rate are factors. 



130 GRAMMAR SCHOOL BOOK 

Given the product of two factors and one of the 
factors, how is the other factor found ? 

The rate (one factor) is equal to the percentage 
(the product) divided by the basef (the other factor). 

The hose (one factor) is equal to the percentage 
(the product) divided by the rate (the other factor) . 



Percentage = base x rate^ or p = bxr; 

Ty . percentage p 

Jiate=^ — *^, or r = -f ; 

base • 6 

7) percentage , p 
Jjase^^ ^, or b=^' 

rate r 



In these formulas b is written for base, r for rate 
(expressed decimally) and j9 ior percentage. 

Study Exercise 

143. Another way of obtaining the last two for- 
mulas from the first is by the method of equations. 

When we know the base and the percentage, 
and are required to find the rate, then we look 
upon r as our unknown quantity x, and upon b and 
2^ as given numbers. To solve for r, we divide 
both sides of jt? = 6 x r by &, then 

•^ = -— — = r, or, changmg sides, r = ^. 
JO b b 

When we know the rate and the percentage, 
and are required to find the base, then we look 
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upon b as our unknown quantity) 
and r as given numbers. To solvi 
both aides of j) = 6 x r by r, then 

Sfrx/ , i_ - ■ 

= = 0, or, changing si 

It is important that this reasoi 
When the process is understood 
rive the second and third formu! 
formula. The first one is easily 
the two others, if forgotten, can l 
from the first by a student who 
equation. The use of equations i 
of arithmetic much easier to an 
remember. 

Oral Exercise 

144. Find the percentage : 

1. Qfc of $400 2. 7% of $110 
4. 95^0 of 500 T. 5. 1% of 730 yd. 
7. SfcoiHOOA. 8. 6% o£ 210yd. 

Written Exercise 

145. 1. Find 25 % of 800. 
Suggestion; 25% = J. 

It is easier to multiply by ^ tha 
J X 800 = 200, the answer. 
Whenever it is more convenieni 
as a common fraction in its lowesi 
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Find : 
2. 10% of 480 3. 25% of 400 

4. 50 % of 520 5. 33^ % of % 330 

6. 75 % of 800 lb. 7. 12^ fo of 160 lb. 
8. 66|%of$900 9. 25% of 700 lb. 

10. 50 % of 345 da. 

Oral £xerclM 

146. 48 is 6 % of what number ? 

Pbogbss akd Explanation 

Here 48 is the percentage, 6 % is the rate, and 
we are to find the base. In our equation p = 6r, 
we know that ^ = 48 and r= .06 ; we must find 6. 
Dividing both sides of the equation by r, we obtain 

& = -^. Writing for,» and r their values, we obtain 
r 

,48 , 4800 e^^ 
b^—-, or 6= —-— = 800* 

.06' 6 

147. Find the base when 

1. 60 is 6 % 2. 35 is 5 % 3. 63 is 7 % 

4. 72 is 8% 5. 88 is 8% 6. 20 is 6% 

7. 200 is 5% 8. 33 is 3 % 9. 50 is 2 % 
10. 150 is 15% 11* 200 is 4% 12. 84 is 7 % 
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Oral Exercise 

148. Uaing the rate expressed a 
fraction, find the base when 

1. 50 is -25% 2. 5(iisl2^% 3. 
4. 267 is 66f fa 5. 450 is 50 % e. 
7. SSh 12^ fc 8. 84iB25% 9. 

Written Exercise 

149. Fmd the rate. 

1. What per cent of $ 600 is S 35 ? 

Process and Explanatic 

Here $ 500 is the base, $ 35 is tht 

we must find the rate. In our eqi 

we know that 6 = 500, ^=35; we s 

Dividing both sides of the equation 

7-=^. Writing for^ and 6 their vah 

'■=^^=r^— ■*'^- Hence the rate i 

What per cent of 

2. 500 is 50? 3. 660 i 

4. 700 is 49 ? 5. 350 i 

^6. 1,000 is 100? 7. S3,0i 

8. 4,000 lb. is 80 lb.? 9. 900 ^ 

10. 300 mi. is 100 mi.? ii. 4001 

12. 800 doz. is 600 doz. ? i3. 400 i 
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Drill Device 
Find the missing part : 



Uin 


1[1T,% 


PBIlOiyT*<ii 




B.« 


lUT^ % 


P.«C.«^ 


360 


5 


P 


17. 




66i 


10 


700 


r 


49 


18. 


60 


80 


P 


6 


11 


121 


19. 




m 


100 


1000 


r 


160 


20. 


65 




39 


3000 


ej 


P 


31. 




50 


600 


b 


4 


leo 


22. 


240 


62i 


P. 


50 


6 


p 


23. 




10 


48 


350 


r 


35 


24. 




75 


60 


240 


124 


p 


35. 


40 


60 


P 


h 


87i 


120 


26. 




40 


24 


500 




130 


27. 




12i 


100 


h 


■5 


6 


28. 


80 


40 


P 


1500 


r 


900 


29. 




75 


600 


18 


mi 


P 


30. 


96 


r 


72 


999 


66| 


P 


31. 




33i 


30 


25 




10 


32. 






4 



Written Exercise 
1. Find 27^% of 714.46. 

Find 95% of $618.15. 
3. How much is 131 J % of 



714.45 

■27» 



2.3815 
500115 
142890 
95.2830 



24.6 

4. Compute 213J% of $81.60. 

5. Wliat is J % of $ 2,557.37 » 
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6. The base is $375, the rate is 3^%. ' 
is the percentage? 

7. The rate is 4J fe, the percentage ia 90. 
is the base ? 

8. The percentage is 180, the base is $£ 
What is the rate ? 

Written Exercise 
152. Find the missing term : 







■ B*»B 


HlTK 


f.sa-rxer. 




B... 


R.™ 




1. 


163.78 


■ T 


87.65 


11. 


975.76 


6% 




2. 


b 


m% 


127.65 


12. 


b 


sn 


1 


3. 


b 


a7*% 


864.15 


13. 


$000.50 




1 


4. 


1960.35 


r 


965.35 


14. 


$704.32 


r 




5. 


$450 


e% 


P 


15. 


575.30 bu. 


f 




6. 


1 1275.50 


t% 


P 


16. 


945.34 sq.ft. 


m% 




7. 


b 


1% 


50 


17. 


$6254 


ean 




B. 


b 


s% 


J875 


18. 


$3127 




1 


9. 


»100 




$.50 


19. 


$03.81 


r 


1 


10. 


JIOOO 


r 


«5.00 


20. 


b 


m% 





Written Problems 

1S3. 1. After a severe winter storm it 
found that 300 sheep of a flock of 2000 had 
killed. What per cent of the original 
perished ? 

2. in a large collection of pennies 7%, c 
bore the date of 1909. How many pennies 
there in the collection ? 
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. 3. In the transmission of electric power in a 
certain plant it was found that 20 % of the power, 
or 120 kilowatts, were lost in transmission. How 
many kilowatts of power were generated ? 

4. At the top of Pikes Peak the temperature of 
boiling water is 28° F. lower than at sea level, 
where it is 212° F. About how many per cent 
lower is it on top of the mountain than at sea-level ? 

5. A man weighing 160 lb. at the beginning of a 
vacation gains 5 % in weight during vacation. How 
much did he weigh at the end of his vacation ? 

6. The Sault Ste. Marie Canal which connects 
Lake Superior and Lake Huron is 28f % deeper 
than the Welland Canal, connecting Lake Ontario 
and Lake Erie. How deep is the former canal, if 
the latter is 14 ft. deep ? 

7. The Miami and Erie Canal at Cincinnati has 
30.8 % fewer locks than the Ohio Canal which 
connects Cleveland and Portsmouth and has 150 
locks. How many locks has the former canal ? 

8. What per cent of the length of the Suez 
Canal (90 mi. long) is the Manchester ship canal 
(35^ mi. long), connecting Manchester and Liver- 
pool ? 

9. The bottom of the Suez Canal is 108 ft. wide. 
What per cent is this of the width of the Kaiser 
Wilhelm Canal (72 ft. wide), connecting the Baltic 
and North Seas ? 
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10. Find how many per cent heavier steel is 
than iron, if iron weighs 468 lb. per cubic foot 
and steel 492 lb. 

11. One year the Bell Telephone Co. had 4,889 
exchanges and branch offices ; the year following 
it had 5,108. What was the rate per cent of 
increase over the number for the first year? 

12. The number of newspapers published in the 
Fnited States a few years ago was 22,500, of which 
1600 were weeklies and 2,700 monthlies. What 
per cent of the total were weeklies? What per 
cent monthlies ? 

13. A few years ago the state of New York, 
with a population of 9,100,000, had 1900 news- 
papers. What per cent of the population was this 
number of newspapers ? 

14. Maine has enrolled in its public schools 
135,000 pupils, which is 18.4 % of its population. 
Find the population of Maine. 

^5. One year the total value of telephone ap- 
paratus manufactured in the United States was 
10^ million dollars ; 5 years later it was 16 
million dollars. What was the rate per cent of 
growth ? 

16. In the United States there were sent in 
1870, 9,200,000 telegraphic messages. In 1907 
this number was 878% larger. How many tele- 
graphic messages were sent in 1907 ? 
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The railroads of the United States carried 
iar 874,000,000 passengers. Of these, 11,839 
cilled. Find the rate per cent of those who 
killed. In round numbers, how many of 
million passengers were killed ? 
In Ex. 17 compute the ratio of the number 
to the total number of passengers. 
The average amount of money in circulation 
I United States was $5 per capita in 1800 
34.81 per capita in 1908. What per cent 
latter amount of the former amount ? 
The public debt of the United States, per 
, was $ 15.63 in 1800, and $ 10.76 in 1908. 
w many per cent of the original amount, per 
, has the debt diminished ? 
The population, per square mile, was 6.41 
)0 and 29.71 in 1910. Find the rate per 
f increase. 

The annual copper production in the United 
is 398,000 T. The production in 1850 was 
an 17 % of this amount. Find it in tons. 
The exports of merchandise, per individual, 
m 1800, $ 13.37,and in 1910, $22.04. What 
at is the latter sum of the former ? 
The area of the United States in 1800 was 
if the area of the continental United States 
sent. What was it then, if now it is 3,027,- 
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^- i^lie population in the continental 
SUte» -x^as 5,300,000 in 1800 and 92,00C 
1910. "AVhat per cent is the former of the 

K- laa 1880 the manufacture of stt 
V250>OO0 tons. What was it in 1910, il 

ijiweaseci 1,770%? 

^- between 1800 and 1910 the number ol 
States post offices increased from 903 to 
^"^ population increased from 5,300, 
92,000,000. Has the per cent of post oi 
tiie population increased or decreased ? 



APPLICATION OF PERCENTAGE 



'he subject of Percentage finds wide appli- 
business. The term per cent ia uaed ex- 
, but the words percentage and base are 
iplaced by other terms designating more 
ly the nature of the transaction. Thus, 
of percentage we shall encounter the 
>fit, loss, commission, brokerage, discount, 
, taxes, interest, and duty. Statistics of 
, as school attendance, population increase 
se, production, etc., are often expressed in 
percentage. In place of base we speak 
incipal, cost, etc. 

ise applications few new principles are 
As soon as we are able to say what 
i place of 6a.se, what of percentage, then 
ly apply the knowledge of percentage 
lequired. It ia helpful to see that these 
hich may first seem independent of each 
e really closely related and are merely 
applications of the fundamental processes 
tage. The equation 'p = bxr covers nearly 
Thus, we shall find that nearly all the 
ilems are actually old ones that spring up 
me new guise. 
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Study Exercise 

K In this exercise, notice what is taken as 
the base, what as the percentage. 



Topic 



Profit and loss 



Commission 



Taxation 



Insurance 



Commercial dis- 
count 
Bank discount 



Interest 



Tariff 




Buying price 

Value of goods 
bought or sold 

Value of prop- 
erty taxed 

Sum for which 
property is in- 
sured 

Price of article 

Face of the note 



Sum bearing in- 
terest 

Ad valorem^ or 
invoiced cost 
of goods as 
15% on cost. 

Specific, quantity 
of importation 



Perckntagk 



The profit or 

the loss 
Commission or 

brokerage 
Taxes 

Premium 



Deduction from 
price 

Discount (inter- 
est) for unit 
time 

Interest for unit 
time 

Duties 



J 
J 
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Topic 


Bask 


PK.RnF.xrA(»p. 




regardless of 






value as $1.50 






per gallon. 






$ 5.00 per ton. 




Statistics 


Population 


Rate of gain or 




Industrial 


loss, etc., for 




Educational 


unit of time. 




Social, etc 


group, etc., 
expressed in 
per cent. 



PROFIT AND LOSS 

Study Exercise 

We have seen that in problems under this 
head, the buying price of goods is taken as the 
base, the gain or loss is taken as the percentage. 

Merchants often adopt some private marks to 
indicate the cost and the selling price of goods. 
The following illustrates one of the methods em- 
ployed. Some word of ten different letters, like 
IMPORTANCE^ may be taken as the key, thus 

IMPORTANCE 

1234567890 

By this device the cost and selling price can be 
read by salesmen who know the key, but not by 
others. 

To make it more difficult to detect the key, some 
letter, say A, is used, when a digit is repeated in a 
number. We call k the repeater. 

If the purchasing price is $ 2.45, and the selling 



mor 



price is $ 3.55, then the goods may be marked , , 

prk 

where the upper letters indicate the cost and the 

lower indicate the selling price. 

143 
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weigh which will hold exactly 309 lb. of salt water ? 
How much salt is there in 309 lb. of salt water? 

12. A merchant is forced to sell damaged articles 
at a loss of 33^%. What was the cost of articles 
which he sells for $ 1.60 ? 

13. A patient lost 10 % of his weight during an 
illness, his weight being reduced to 135 lb. How 
much did he weigh before his illness ? 

14. A general lost 5 % of his men in a battle and 
had 4750 men left. How many men did he have 
at first ? How many did he lose ? 

15. What is the cost of an automobile that sells at 
$ 1300, yielding the agent a rate of profit of 30 % ? 

16. At what price must hats costing $ 65.25 be 
sold to yield a profit of 35 % ? 

17. 400 pairs of children's shoes cost $700. 
What price must be put on each pair to gain 60 % ? 

18. What is the cost of merchandise which yields 
35 % profit, when sold for $ 137.45 ? 

19. A farmer bought a cow and then sold it at a 
profit of 11^%, the selling price being $ 50. Find 
the cost. 

20. Make a list of the manufactured articles made 
in the neighboring manufacturing centers. Use 
the prices listed in the manufacturers' catalogues 
and the discounts quoted there. From these facts 
make a series of problems in trade and discount. 
Solve these problems. 



PROHT AND LOSS 

Written Exercise 
1S& Find the cost. Use business fractions 



1. 


$76.35 


IH* 


2. 


i 126.76 


in% 


3. 


$ 436.60 


16f% 


4. 


$67.60 


83 J % 


S. 


$ 1,274.40 


25% 


6. 


$760.60 


m 


7. 


$675.60 


S7i% 


8. 


» 1,760.26 


4 54 


9. 


$87.55 


76% 


10. 


J 196.46 


60% 


U. 


$768.00 


14|% 


12. 


$7.63 


50% 


13. 


$ 786.50 


16% 


L4. 


$6,000 


■ H* 



COMMISSION AND BROKERAGE 

Introduction 

Z59. Fruit, farm products, and other articles of 
produce, when sent from the country to the city, 
are usually bought or sold through agents. Some 
varieties of manufactured articles are bought and 
sold in the same way. 

An agent usually charges a per cent of the 
amount bought or aold as his fee. If the goods 
which he sells are actually sent to him, so that he 
has possession of them, he is usually called a com- 
mission merchant. If he arranges for the purchase 
or sale of goods without having them shipped to 
him, he is usually called a broker- The one who 
sends the merchandise to be sold is the shipper or 
consignor- ' 

Oral Problems 

160. 1. An agen t collected a bill of S 450 and re- 
ceived 6 % of this sum for his services. What was 
the amount of his commission ? 

2. A commission merchant buys $ 110 worth of 
turkeys for a dealer and receives 6^% for his serv- 
ices. How much commission does he receive ? 
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3. An agent receives $ 15 a week, plus 5 % of 
his sales. If he sold $ 350 worth of goods during 
a week, how much was his income for that week ? 

4. A commission merchant bought 20 barrels of 
Baldwin apples at $3.50 a barrel for a grocer and 
was allowed 7 % commission. How much was the 
commission ? 

5. How much do I make as an agent if I sell 25 
acres at $ 100 each and -receive 3 % for my services ? 

6. I buy through a broker 1000 bu^ of wheat at 
80^ each and pay ^^ per bushel brokerage. How 
much does the wheat cost me ? 

7. An agent received $ 15 for selling goods at 5 % 
commission. What was the amount of his sale ? 

8. For selling 1000 bu. of wheat at $ 1 each a 
broker receives $10. Find the rate per cent 
charged by him. 

9. I collect a bill for my employer and send him 
the sum, less 3 % commission. My commission is 
$9.00. How much do I remit to my employer? 

Written Problems 

161. 1. An agent collected 60 % of an account of 
$950, charging 5% commission. How large was 
his commission and what sum did he pay over ? 

2. How much does a broker receive for selling 
1,800 bales of cotton at 20^ a bale ? 
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What are the net proceeds of 100 boxes of 
a oranges at $3,25 a box, commission 2^%? 
\ commission merchant, named William Fay, 
ipples for George Bacon and sends him the 

ing statement : 

Omaha, Nbb., March 16, 1911 
S*LB OF MERCHANDISE FOR ACCOUNT OF 
George Bacon, Lincoln, Neb. 



SOO bbl. Ben Davis Apples 
150 hill. Bus»et ApplM 

Cbabobs 

Freight and drayage 
Commisaion 5% 
Net proceeds remitted 



ne the amount sold, also the selling price, 
f sale, the charges for transportation, the pay 
Fay received for his services, and the sum 
ed by George Bacon from Fay for the apples. 
A. commission merchant sells for a certain 
I 150 doz. eggs at 30^ a dozen and 150 lb. of 
Lt $19,50, commission ife. He paid $46 
t. Make out a statement like the one in the 
ling example, to be sent by the commission 
ant to his employer. 

\n agent sells six automobiles in seven months, 
,675 each and receives a commission of 12?!'. 
nuch did he make per month ? 
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7. A dealer in agricultural implements sold one 
season 7 harvesting machines @ $ 120, 8 mowing 
machines @ $ 90. The cost of advertising and de- 
livery was $48.75. What was his net profit, if he 
was allowed 15 % commission ? 

8. (a) Make a statement for goods sold on com- 
mission. State commission, incidental expenses, as. 
packing, insurance, freight and drayage, net pro- 
ceeds remitted, and gross receipts. 

(6) Make a series of problems in commission, with 
goods sold thus in local market. 

(c) Solve these problems, showing total gross 
sale, commission, net proceeds, etc. 

Written Exercise 

162. Find the commission paid for selling the 
following merchandise. Find the net proceeds of 
the sale. 

Artiolk Selling Price % Commission Freight, etc. 

1. 200 bbl. flour $6.10 4% $15 

2. 160 bx. lemons $4.15 3J% $11.50 

3. 5,600 lb. cotton 10J)i^ 2^% $47.50 

4. 270 geographies 67^ 25% $9.75 

5. 2,000 bu.com 63^ ^% $46.35 

6. 2,000 gross screws 37^ 2% $13 
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Wntten Exercise 



hat is the rate of commiaaion paid to an 
■n he receives ; 

1$ 1,700. 4. 7.12* on S 5,700. 

i on S 375. 5. $400 on $ 80,000. 

7* on $796.50. 6. $90 on $27,000. 

Written Problems 
A library of 2,000 books was sold at 
t the average price of 45^ a volume, 
e the net receipts, if the coat of advertis- 
11.35, the cost of storage $9.75, and the 
n 2^ % of the selling price ? 
roker buys potatoes at 1 ^ft commission, 
jh did he buy, if his commission waa 

' many bushels of corn at 90f* a bushel 
ker buy at Sfo commission, if his com- 
as $ 18.90 ? 

jy earns $24 a month collecting electric 
. If his commission is |-%, how much 
lUect in a month ? How many bills does 
if they average $ 4 each ? 
md agent receives $ 30,000 with which 
nd. After deducting his commission of 
le amount sent, how many acres of land 
y at $ 100 per acre ? 
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The present tendency in business is to charge 
mission on the whole amount of money sent, as ii 
last example. The older practice is to charge on 
the amount actually expended upon the purchas 
in the following example. 

6. I send an agent $103 with ordera to 
rubber overshoes, after deducting his commissii 
3 % on what he buys. What amount will be e 
for the rubbers ? 

7. How many pounds of coffee at 30^ 
pound can be purchased for $ 625, if the age 
allowed 4 % on the amount of money sent him 

8. I sent my agent $ 1,122.45 with whic 
buy corn at 55^ a bushel after deducting his 
mission of 2fe on the amount sent. How i 
corn does he buy ? 

9. A commission merchant sells 250 doz. 
at 24^ a dozen and charges 6% commission, 
much money does he send to his employer, ii 
charges for storage are S 1.75 ? Make out a e 
ment as in Ex. 4. 

10. My agent sells my four bungalows for $ S 
each and sends me a check for $ 10,260. \ 
rate of commission is he charging ? 

u. A dealer in New Orleans buys throu] 
broker in St. Louis 4,800 bbl. of flour at S 
a barrel, commission 2%. The freight to 
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Orleans cost $805.25, the cartage $97.50. Find 
the total cost and the cost per barrel in the ware- 
house in New Orleans. 

12. My agent sells for me 550 bunches of celery 
at $.75 each and charges 10% commission. How 
large a check will he send me ? 

13. I sent my agent a check for $ 195.30 
and asked him to buy oysters at $ 1.50 a barrel. 
Out of the sum remitted he kept his commis- 
sion of 5 % on what he bought. How much did 
he spend on oysters? How many barrels did 
he buy? 

14. A merchant sends a broker $546 to buy 
beans. After deducting his commission of 4%, 
how many bushels of beans can the broker buy at 
$2.10 each? 

15. If an agent charges 7 % for collecting debts 
and in one week has collected $375.75, what is his 
commission ? 

16. This same agent finds that his commis- 
sion from this same source, during the week 
following, is $ 39.48. llow much money did he 
collect ? 

17. 25 tons of California prunes were sold to net 
grower 8|^ per pound. Commission was 2J%, 
and insurance \ % . What were the gross receipts 
from the sale of the prunes ? 
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Graphic Exercise 
165. A merchant finds that the total gn 
ceipts in his store, for the past year, havt 
$ 11,200. That he 
may be better able 






to see the various 
sources of expense 
and his profit, he draws this figure. The 
rectangle represents the gross receipts. Whi 
been his heaviest expense ? Which his sm 
About how much of the gross receipts ia 
profit ? Measure to the nearest ^ of an inc 
compute the following: 

Miiiiii|iiiiiii|iiiiiiijiiiiiii|iiiini|iiiiiiiji 

1. How much did the merchandise soli 
year cost the merchant? 

2. How much did he pay out for stor* 
and wages ? 

3. Find the cost of transportation. 

4. What did he pay out for insurance 1 
commission ? 

5. Find the expense of advertising. 

6. Compute his net profit. 

7. What rate of commission did he pay i 
goods purchased ? 
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t per cent of the gross receipts was 
? 

t per cent of the gross receipts was the 
goods (omitting commission) ? 
t per cent of the gross receipts went out 
nt and wages ? 

much greater would his clear profit 
had he paid no insurance ? 
e store rent and wages had been reduced 
uld the profit have been, supposing the 



TRADE DISCOUNT 

Introduction 

166. 1. In business we speak of two ki 
count, trade discount and hmik discount. 
terras mean difEerent things. Bank d 
what a bank charges for paying a note t 
due. Trade or commercial discount is a 
made by merchants or manufacturers f 
logue prices. Frequently there are allow 
trade discounts, forming a discount ser 
instance, "25%, 10%, 5%." In this 
pute the first discount of 25%, takir 
price of the goods as the base ; then eo 
second discount of 10% on the reraai 
deducting the first discount ; finally coi 
5 % discount on the second remainder as 

2. Why do merchants use discount ser 
than a single discount on the catalog! 
The reason is that the discount series 
wholesale house more easily to adjusl 
changes in the cost of production and 
tions in the market. If catalogue price 
hered to; it would be necessary to pr 
catalogue every time there is a changt 
Instead of following this slow and exp) 
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cess, the house publishes prices in the catalogue fre- 
quently higher than the actual selling price and 
then prints lists of discounts for its customers, 
whenever the prices change. The price obtained 
after deducting all discounts is called the net price. 

3. In order to meet the new conditions of trade, 
a firm announces several commercial discounts on 
pianos. Thus, a piano listed at $ 300 may be sold 
at 30 % and 10 % oflE. Find the net price. 

Process and Explanation 

30 % of $ 300 is $ 90. This reduces the price to 
$ 210. The second discount of 10 % is on the $ 210, 
and amounts to $21. Deducting $21 from $210 
leaves $ 189, which is the net price on the piano. 

4. Show that the net price on the piano in Ex. 3 
would have been the same had the discounts been 
taken in the opposite order of, first 10 % , and then 
30 % of the remainder. 



Note. — Cash discounts are sometimes allowed for cash payments. 
Invoices may read " Terms 30 days net, or 3 % cash." Time discounts 
for time payments as "5% 10 days " etc., are not. uncommon. 

Written Exercise 
167. Find the net price : 

List Price Trade Discount List Prick Trade Disoouwt 

1. $10 25% 2. $21 . 33J% 

3. $6 16|% 4. $150 20% 

5. $450 20% 6. $640 12J 






TRADE DISCOUNT 

Written Exercise 

168. Find the selling price or net price on 
listed and discounted as follows : 

1. 1 100, 20 %, 10 % 2. $ 200, 20 %, 1 

3. $ 300, 10 %, 10 % 4. % 400, 25 %, 1 

s. $ 500, 20 %, 10 1o 6. % 100, 30 %, 1 

7. $100,10%, 5% 8. $300,33^%, 

9. $300,10%, 5% 10. 5 600,33^%, 

Written Problems 

169. 1. The list price of 12 doz. knives is 
but this price is subject to a discount of 20 \ 
10%. Find the net price. 

2. Which is the lower net price, % 10( 
counted at 20 % and 10 fn, or $ 100 discoun 
30%? 

3. What is the difference in net price be 
$100 discounted at 20% and 10%, and $ K 
counted at 25 % ? 

4. Rather than sell at a discount of 40 %, 
ware listed at $100, a merchant allows a dis 
series of 20 % and 20 %, How much does hi 

' thereby ? 

5. An automobile is listed at $ 2,000, but 
count series of 20 % and 5 % is allowed, wi 
additional discount of 2% for payment witl 
days. What is the selling price if you ca 
within 10 days ? If payment must be deferr 
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6. A publisher offers a certain book at $ 2.65, < 
subject to a discount of 20%. How many copies 
can be bought for $ 99.64 ? 

7. The list price of -silk is $ 3.70 a yard, but it 
is subject to 20% and 15% discount. Find the 
net price per yard. How many yards can be 
bought for $ 148.68 ? 

8. A jobber bought merchandise at a discount 
of 25% and 10% below the list price and sold the 
same at 30 % and 5 % discount below the same list 
price. Did he gain or lose ? 

9. I can buy from one firm a piano listed at 
$300, less a discount series 10% and 7%. From 
another firm I can buy a piano of the same make, 
listed at $300 less the discount series 12% and 
5 %. What is the net price in each case ? 

10. What single rate of discount on the gross 

price is equivalent to a discount series of 20%, 

15%? 

Process and Explanation 

Take a list price of $ 1, or 100)^. After the 
first discount there remain 80^. Subtracting from 
80^' 15% of 80^ (or 12^) we obtain 68^ as the 
second remainder. But 100^ — 68)^ = 32)^ ; that is, 
the reduction is 32^ on 100^, or 32 %. 

11. What single rate of discount is equivalent 
to a discount series of 35 % and 25 %? 



TRADE DISCOUNT 

12. Which is a better offer, a single discoui 
45 %, or a discount aeries of 25 % and 25 % ? 

13. A merchant buys hats at $ 1 each and m 
them at a price that would yield him a profi 
50 % on the cost. To stimulate sales he latei 
vertises them at 20% off the marked price. 
how much can these hats be bought now? 

14. How much more would his profit have l 
if he had sold the hats at.30 % above their cosl 

15. Find the profit on goods, costing $500, 
were marked 40% above cost and were sol 
15 % oS the marked price. 

16. W.hich is more profitable to a merchan 
sell goods that cost him $ 1 at 20 % ofE a ma: 
price that is 50 % above cost, or to sell at 10 5 
a marked price that is 40 % above cost ? 

17. Find the per cent o£ profit on the cost, v 
goods costing 1 1 are marked 50 % above cost 
then sold 10 % below the marked price. 

18. Find out what discounts are allowed 
merchants where you live and construct prob 
based on these discounts. 

19. Obtain catalogues of local manufacturing 
panies and the latest price list of goods issue 
the companies. From these catalogues and ] 
lists make an order for goods, estimate the 
and deduct the discount. 
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Written Exercise 
170. Find the selling price of the following : 

Cost Marked Price Discount on Selluto 

ABOVE Ck>BT Marked Price Prick 

1. $200 50% 10% 

2. $300 40% 15% 

3. $500 30% 12^% 

4. $600 33^% 5% 

5. $12,000 12^%' 3% 

6. $4.50 62f% 30% 



SIMPLE INTEREST 



171. Interest is money paid for the use ol 

In computing interest one must consi 
Ume during which the money has been be 
Except for this element of time, problems : 
est are simply problems in ordinary perceii 

The principal is the sum of money oi 
interest is paid. 

The rate of interest is the per cent, the 
of hundredths, of the principal paid for its 
one year. 

Find the interest on S 400 at 5 % for 3 3 

Process AND Explanation 
Interest for 1 yr. = .05 x $ 400 = $ 2C 
Interest for 3 yr. = 3 x $ 20 = $ 60. 
In this example the principal is $ 400, tl 
est is $ 60. 

The amount is $ 400 + $ 60 = $ 460. 
The amount is the sum of the principal ; 
interest. 



Interest = Principal x Bate x Tirm 
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Interest for Years and Months 

ind the interest. 



,.. 


Katk 


Tm. 




P««O.P.I. 


Kate 


Tw. 




6% 


2Tr. 


11. 


$150 


4% 


Syr. 




b% 


3yr. 


12. 


$260 


%i. 


10 yr. 




i% 


Syr. 


13. 


$700 


6% 


6 mo. 




6% 


2*yr. 


14. 


$400 


7% 


2,yr. 




hi. 


4yr. 


15. 


$300 


4* 


10 yr. 




8% 


Hyr- 


16. 


$900 


6% 


6yi. 




7% 


2yr. 


17. 


$1,200 


4% 


Syr. 


00 


8% 


Syr. 


18. 


$1,100 


sr.' 


2yr. 




6 51 


2yr. 


19. 


$600 


6% 


6 mo. 




6% 


2yr. 


20. 


$400 


6% 


1 mo. 



ind the approximate interest : 



H„. 


r,.. 




cip.'l 


H.„ 


T,., 


6% 


2yr. 


a 


8708 


11. 


2yr. 


6% 


2 yr. 1 mo. 


9. 


$206 


11, 


20 yr. 


Ho 


3 jr. 1 mo. 


10. 


»199 


6% 


16 yr. 


6% 


10 yr. 


11. 


$497 


4% 


6 yr. 4 mo. 


5% 


Syr. 


12. 


$568 


hi. 


2yr. 


hi. 


2yr.ll mo. 


13. 


S400 


10 f. 


16 da. 


11o 


4yr. 


14. 


$709 


i1. 


2 yr. 10 ma 
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Written Problems 

174. Find the amount : 

1- $300 at 5%, 2 yr. 2. $400 at 6 %, 4 yr. 

3. $ 500 at 3 %, 6 yr. 4, $ 700 at 7 %, 2 yr. 

5. $l,000at6^%,lyr. 6, $2,000 at 4^%, 5 yr. 

7. $ 1,200 at 4%, 3 yr. 8. $ 2,000 at 5%, 5 J yr. 

9. $ 3,000 at 6 %, 1 yr. lo. $ 200 at 5^ %, 7 yr. 

u. $ 300 at 7 %, 3 yr. 12. $ 500 at 5 %, 5 yr. 

Written Exercises 

175. 1. Find the interest on $ 423 at 4 % for 3 yr. 

8 mo. 

Process and Explanation 

$ 423 = principal 
.04 = rate 



$ 16.92 = interest for 1 yr. 
3 

$ 50.76 = interest for 3 yr. 
11.28 = I of int. for 1 yr. 
$ 62.04 = int. for 3 yr. 8 mo. 

In ordinary, calculations of interest a month is 
taken as 30 days, a year as 12 months, or 360 days. 

2. Find the interest on $937.50 at 3-| % for 

2 yr. 6 mo. 

Suggestion 

It is generally accurate enough to express inter- 
mediate results to the nearest mill and final results 
to the nearest cent. 



166 GRAMMAR SCHOOL BOOK 

3. What is the interest at 4 % on $ 627.33 for 

2 yr. 4 mo. ? 

4. Compute the interest on $1,065 at 5% for 

3 yr. 3 mo. 

5. Find the interest on $3,143 at' 5% for 60 
days. 

6. A man borrowed $467 on Feb. 15 at 5%. 
He paid the principal and interest on March 15 of 
the following year. How much did he pay ? 

Bank Checks 

176. We often pay money to a person or to a 
firm by writing a cheeky which is an order on the 
bank where we keep our money to pay the sum 
of money named in the check. , 



JSTo. 7^ Boston, Mass., f^on^& 2, /^f2 

JFirst National Bank 

Fay to the order of. yKitlci^v /"fcyw-e.. f 36— 



Check 



Robert Sherman pays William Howe $36.25. 
Sherman writes out a check, as shown here. The 
check is payable to the order of William Howe. 



SIMPLE INTEREST 167 

Howe must therefore order it paid, which he can 
do by writing his name across the back. This is 
called a blank indorsement, because it does not 
state to whom the $ 36.25 is made payable ; it is 
payable to William Howe himself or to any one 
else who may come in possession of it. 



W-CClCoATv /"fo-w-e/ 



Pay to the order of 



Blank Indorsement Full Indorsement 

If William Howe wishes to use the check in 
paying some other person, for instance, Donald 
Bascom, he may write on the back of the check 
" Pay to the order of Donald Bascom. William 
Howe." This is called a full indorsement, for no 
one but Donald Bascom can collect the $ 36.25, 
unless he should indorse it in favor of some one 
else. 

Certified Checks are used to assure prompt 
honoring * and payment of check. A certified 
check is guaranteed by the bank upon which it 
is drawn. This check is certified by the cashier of 
the bank upon which the check is drawn. The 
bank sets apart the amount of money named in 
the certified check, and will not pay out any part 
of it for any other purpose. 
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Written Problems 

177. 1. John Andrews owes Henry Hunt $ 375, 
with interest at 6 % for 1 yr. and 6 mo. Andrews 
writes out a check for the principal and interest 
together. He makes the check payable to the 
order of Henry Hunt. Andrews keeps his money 
in the Second National Bank of Chicago. Make 
out the check, naming the present year and date. 

2. Albert Salisbury owes me $56 and interest 
on this sum for 5 years and 6 months at 5%. 
Make out the check that he draws to pay me the 
entire amount. 

3. Robert Hunter's electric light bill for January 
is $ 5.80. If he pays before the 15th of February, 
he is allowed a discount of 10 %. Hunter pays by 
check on Feb. 11. Make out his check on the 
Com Exchange Bank of Athens, Ohio, payable to 
the order of the Athens Electric Co. 

4. Compute the interest on $ 2,300 at 4 % for 

2 yr. 9 mo. and write the check on the First Na- 
tional Bank of Chicago which John Mills ^igns this 
day and makes payable to Harry Parsons, the 
amount of the check being the principal plus the 
interest. 

5. Find the interest on $ 63.25 at 8 % for 5 yr. 

3 mo., and write out a check for the interest, pay- 
able to some ihember of your class. 



SIMPLE INTEREST 169 

6. John Gary built a house costing $ 7,560. He 
paid the contractor, William Steele, the sum of 
S 5,500, and promised to pay the balance in 8 
months, with interest at 7 % per annum. John 
Gary keeps his money in the Exchange National 
Bank of Omaha, Neb. Write out the check which 
John Gary sends this' day to William Steele in 
payment of the principal and the interest for 8 
months. 

7. Make up a similar problem and write out a 
check to some person whom you know. 

Bank Drafts 

178. 1. When a debt is to be paid to a person or 
firm at a distance, bank drafts are used more than 
bank checks. 

2. Suppose that John Watt of San Diego, Gal., 
wants to send $1,500 to Tiffany & Go. in New York. 
He sends the following bank draft. 



00 



San Diego, Cal., fuCy 2^, /(f/6 

JFirst National 38anft 

Fay to the order of. i..fak^JA)^aXt ff600. 

Svit&&'yv A,^o'KcCv&cC a.'yicC—''::ry^^c^^>r>C):0:r>cy^^>r^Dollars 

To the Mercantile Jfational Banh y)<, g. /fa^'u, 
Jfew Yorh, JV. T, Cashier. 
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3. John Watt has his money in the First Na- 
tional Bank in San Diego. The above draft makes 
the $1,500 payable to himself or his order. To 
make it payable to Tiffany & Co., he makes on the 
back of the draft the following full indorsement : 

Pay to the order of 
Tiffany & Co. 
John Watt. 

This draft is sent to Tiffany & Co. who collects 
the money at a bank in New York City. 

4. Banks usually charge from 0.1 % to J % on 
the face of the draft to pay for their trouble. 

5. If John Watt was charged 0.1 % for the 
above draft, how much did the draft cost him ? 

Written Exercise 

179. Find the costs of drafts for the following 
amounts at the rates stated : 

1. $2,500, 3^^% 2. $5,700,0.1% 

3. $ 3,800, 0.2 % 4. $ 1,550, ^ % 

5. $100,1% 6. $200,^% 

Interest for Years, Months, and Days 

180. 1. In computing interest it is customary to 
regard a year as 12 months and a month as 30 days. 
The computation of interest is thereby simplified. 
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2. Find the interest on $800 at 6 % for 3 yr. 

5 mo. and 23 da. ; find also the amount. 

Process and Explanation 

6 % of $800= $ 48.00, int. for 1 yr 

3 X $ 48 = $ 144.00, int. for 3 yr. 

3^ of $ 48 = 20.00, int. for 5 mo. 

f^ of 3^ of $ 48= 3.07 , int. for 23 da. 

$167.07, int. for 3 yr. 5 mo. 

23 da. 
800.00 

$ 967.07, amount. 

This method of finding interest is called the 
Aliquot Parts Method. 

3. Find in the same way the interest on $ 400 at 

6 % for 2 yr. 4 mo. 15 da. 

Written Exercise 
ISL Find the interest and the amount : 

4. $ 600 at 6 % 2 yr. 3 mo. 15 da. 

5. $ 300 at 4 % 4 yr. 6 mo. 10 da. 

6. $ 500 at 6 % 5 yr. 6 mo. 20 da. 

7. $ 400 at 5 % 6 yr. 3 mo. 3 da. 

« 

8. $ 700 at 3 % 6 mo. 15 da. 

9. $ 150 at 6 % 4 yr. 1 mo. 20 da. 
10. $ 780 at 2 % 10 yr. 6 mo. 10 da. 
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u. $ 1,000 at 4 % 5 yr. 4 mo. 20 da. 

12. $ 1,200 at 5 % 2 yr. 5 mo. 25 da. 

13. $ 725 at 3 % 3 yr. 7 mo. 26 da. 

Study Exercise 

182. Many business men prefer the Six Per Cent 
Method of computing interest. It is evident that, 
if the rate for 1 yr. or 12 mo. is 6 % = .06 

then for 2 mo. it. is 1 % = .01 
and for 6 da. it is .1 % = .001 

Thus the interest on $ 853 

for 60 da. is .01 times $ 853 = $ 8.53 

for 6 da! is .001 times $ 853 = $ .85 

. for 10 da. is 1 of $ 8.53 = $ 1.42 

Oral Exercise 

183. Find the interest at 6 % by the six per cent 
method, on : 

1. $ 500 for 2 mo. 2. $ 760 for 60 da. 

3. $732 for 6 da. 4. $38.60 for 60 da. 

• 5. $ 5,000 for 6 da. 6. $ 660 for 10 da. 

7. $ 660 for 6 da. 8. $ 660 for 12 da. 

9. $ 840 for 30 da. lo. $ 960 for 30 da. 

Study Exercise 

184. 1. Find the interest on $ 385 at 6 % for 
2 yr. 5 mo. 12 da. 
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Pbocess and Explanation 




Interest on $ 385 for 1 yr: is 


$23.10 




2 yr. is 




$ 46.20 


2 mo. is 


«|p o,oD 




4 ino. is 




7.70 


1 mo. is ^ < 


of $3.85 


1.925 


12 da. is 2 


X J .3oo 


.770 


Total 




$56.60 
Ans, 



2. Find the interest on $ 576 at 6 % for 3 yr. 
8 mo. 18 da. 

Write out the process and explanation. 



1. 

3. 



Written Exercise 
Find the interest at 6 % on : 

$ 185 for 66 da. 2. $ 795 for 30 da. 

$ 701 for 90 da. 4. $ 475 for 2 mo. 6 da. 

5. $ 895 for 4 mo. 12 da. 

6. $ 486 for 5 mo. 10 da. 

7. $ 63 for 10 mo. 18 da. 

8. $ 173 for 5 yr. 24 da. 

9. $ 875 for 10 yr. 2 mo. 6 da. 
10. $ 675 for 8 yr. 7 mo. 12 da. 
u. $ 605 for 72 da. 

12. $ 709 for 3 yr. 2 mo. 18 da. 
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Study Exercise 

186. If required to compute interest at 5 %, we 
may first compute the interest at 6 % and then 
take f of the result. A short process of taking |- 
of the result is to subtract from the result ^ of 
itself. To find the interest at 4 % subtract from 

the 6 % interest ^ of itself. Why ? 

» 

Written Exercise 

187. Find the interest at 5 % : 

1. $ 600 for 60 da. 2. $ 600 for 6 da. 
3. $ 120 for 2 mo. 4. $ 360 for 60 da. 
5. $ 180 for 12 da. 6. $ 240 for 60 da. 
7. $ 1,000 for 2 mo. 12 da. 8. $ 600 for 10 da. 

Written Exercise 

188. 1. Find the interest at 4 % on $673 for 

5 yr. 2 mo. 18 da. 

2. Find the interest at 3 % on $ 793 for 2 yr. 
4 mo. 12 da. 

3. Find the interest at 5 % on $ 6740 for 1 yr. 
8 mo. 6 da. 

4. Find the interest at 7 % on $ 755 for 3 yr. 

6 mo. 6 da. 

5. Find the interest at 6 % on $ 896 for 10 yr. 
4 mo. 24 da. 

6. Find the interest at 5 % on $ 699 for 1 yr. 
2 mo. 6 da. 



SIMPLE INTEREST 175 

Study Exercise 

189. How to find the difference in time between 
tAvo dates. 

If the year is taken at 360 days and each month. 
at 30 days, it is customary to find the difference in 
time between two given dates by the method 
shown in the following example. 

1. What is the time from May 13 to Oct. 7 ? 

Process 

Oct. 7 is 10 mo. 7 da. 
May. 13 is 5 13 

Subtracting, 4 mo. 24 da. = 144 da. 

Written Exercise 

190. Find the time between : 

1. Jan. 29 and Dec. 24. 2. Feb. 6 and Nov. 16. 
3. May 7 and July 31. 4. Jan. 16 and April 27. 
5. Feb. 28 and Aug. 17. 6. April 25 and Sept. 18. 

Study Exercise 

191. How to use the Table of Days. 
Sometimes it is preferred, in the computation of 

interest, to use the exact number of days between 
two given dates. In fact, exact interest is com- 
puted on all obligations by the United States gov- 
ernment and on foreign securities. 
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For the computation of exact interest bankers 
often use the following table. 

Table of Days between Given Dates 





Jan. 


Feb.* 


Mab. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 
273 


Nov. 


Dec. 


Jan. 


365 


31 


59 


90 


120 


151 


181 


212 


243 


304 


334 


Feb. 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


Mar. 


306 


337 


366 


31 


61 


92 


122 


153 


184 


214 


246 


275 


Apr. 


276 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May- 


245 


276 


304 


335 


366 


31 


61 


92 


123 


153 


184 


214 


June 


214 


245 


273 


304 


333 


365 


30 


61 


92 


122 


153 


183 


July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


Aug. 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


Sept. 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


Oct. 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


Nov. 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


Dec. 


31 


62 


90 


121 


151 


182 


212 


243 


274 


304 


335 


365 



This table gives the exact number of days from 
any day of one month to the same day of another 
month. Thus, from March 14 to Sept. 14 are 
184 da., as is seen by looking opposite the first 
month (March) and under the second (September). 
From March 14 to Sept. 29 are 184 da. plus 15 da., 
or 199 da. 

If Feb. 29 of a leap year intervenes between the 
given dates, then add 1 da. 

Written Exercise 

192. Using this table, find the exact number of 
days between the following dates : 

1. March 10 and Dec. 26. 

2. Oct. 2 and Dec. 7. 
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3. Aug. 24 and Nov. 13. 

4. Aug. 26, 1913 and March 10, 1914. 

5. Feb. 10, 1912 and Dec. 27. 

6. Feb. 6, 1913 and Nov. 20. 

7. Jan. 10, 1912 and July 27. 

8. Jan. 13, 1913 and Aug. 14. 

Written Exercise 

193. Using the Table of Days, compute the in- 
terest by the six per cent method on : 

1. $ 545 at 6 % from March 1 to Sept. 3. 

2. $ 674 at 6 % from April 5 to June 10. 

3. $ 744 at 6 % from May 25 to Sept. 22. 

4. $ 801 at 6 % from May 26 to Aug. 24. 

5. $ 790 at 6 % from Dec. .3, 1913 to Sept. 10, 
1914. 

6. $ 240 at 5 % from Feb. 24, 1914 to Jan. 26, 
1915. 

7. $ 1,250 at 3 % from March 11 to Dec. 28. 

8. $12,750 at 4% from July 4, 1912 to Nov. 
23, 1915. 

9. $ 1,050 at 7 % from May 14, 1913 to Jan. 26, 

1915. 

interest Tables 

194. In banks and insurance offices where there 
is much • computation of interest, the work is re- 
duced somewhat by the use of interest tables. 
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There are several kinds of such tables. The part 
of an interest table printed below gives an idea of 
the general plan. 

Interest Table at 6% 



Time 


$1 


$2 


$8 


$4 


$5 


$6 


$7 


$8 


$9 


1 da. 


.00017 


.00088 


.0005 


.00067 


.00088 


.001 


.00117 


.00138 


.0015 


2 da. 


.00088 


.00067 


.001 


.00188 


.00167 


.002 


.00288 


.00267 


.008 


8 da. 


.0005 


.001 


.0015 


.002 


.0025 


.008 


.0035 


.004 


.0045 


4 da. 


.00067 


.00188 


.002 


.00267 


.00888 


.004 


.00467 


.00538 


.006 


5 da. 


.00088 


.00167 


.0025 


.00888 


.00417 


.005 


.00588 


.00667 


.0075 


6 da. 


.001 


.002 


.008 


.004 


.005 


.006 


.007 


.008 


.009 


7 da. 


.00117 


.00238 


.0085 


.00467 


.00583 


.007 


.00817 


.00988 


.0105 


8 da. 


.00188 


.00267 


.004 


.00538 


.00667 


.008 


.00988 


.01067 


.012 


9 da. 


.0015 


.003 


.0046 


.006 


.0075 


.009 


.0105 


.012 


.0185 


10 da. 


.00167 


.00888 


.005 


.00667 


.00883 


.01 


.01167 


.01888 


.015 


20 da. 


.00838 


.00667 


.01 


.01888 


.01667 


.02 


.02388 


.02667 


.08 


I'mo. 


.005 


.01 


.015 


.02 


.026 


.08 


.085 


.04 


.045 


2 mo. 


.01 


.02 


.08 


.04 


.05 


.06 


.07 


.08 


.09 


8 mo. 


.015 


.08 


.045 


.06 


.075 


.09 


.105 


.12 


.185 


4 mo. 


.02 


.04 


.06 


.08 


.10 


.12 


.14 


.16 


.18 


5 mo. 


.025 


.05 


.075 


.10 


.125 


.15 


.175 


.20 


.225 


6 mo. 


.08 


.06 


.09 


.12 


.15 


.18 


.21 


.24 


.27 


7 mo. 


.085 


.07 


.105 


.14 


.175 


.21 


.246 


.28 


.815 


8 mo. 


.04 


.08 


.12 


.16 


.20 


.24 


.28 


.82 


.86 


9 mo. 


.045 


.09 


.185 


.18 


.225 


.27 


.815 


.36 


.405 


10 mo. 


.05 


.10 


.15 


.20 


.25 


.80 


.85 


.40 


.45 


11 mo. 


.065 


.11 


.165 


.22 


.275 


.83 


.886 


.44 


.495 


lyr. 


.06 


.12 


.18 


.24 


.80 


.86 


.42 


.48 


.54 


2 yr. 


.12 


.24' 


.36 


.48 


.60 


.72 


.84 


.96 


1.08 



Study Exercise 

195. 1. Find the interest on $ 1,940 for 5 mo. 

7 da. at 6%. 

Process and Explanation 

From the Interest Table obtain : the- rate on 
$ 1.00 for 5 mo. 7 da. 
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Int. on $ 1.00 for 5 mo. == .025 
Int. on $ 1.00 for 7 da. = .00117 
Int. on $1.00 for 5 mo. 

7 da. = .02617 

Int. on % 1000 for 5 mo. 

7 da. =.02617x1000 = $ 

Int. on 900 for 5 mo. 

7 da. =. 02617 X 900 = 

Int. on 40 for 5 mo. 

7da.^ =.02617 X 40 = _ 

Int. on $ 1940 for 5 mo. 

7 da. =$ 

In practice this process is much abbrei 
Solve the problem using the table and set 
briefly it can be done. 

2. Find the interest on $87 at 7% for 2 
mo. 9 da. 

Process and Explanation 
Interest on : 
$8 @ 6 % for 2 yr- = .96 ; on $ 80 = 10 x .96 or 
97 @ 6% toi2 yr. = 



18 @ 6% fori mo.= 
17 @ 6% for 7 mo.= 
«8@ 6% for 9 da. 
$7 @ 6^0 for 9 da. 



84 

28; on$80=10x .28 or 

.24 

.0125; on*80 = 10x. 012 = 

0105 
Interest on *87 @ 6 % for 2 yr. 7 mo. 9 da. =i 
Int. on $87 at 7 % = J of $13.61 x 7 or $2.27 
115.89. 
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Written Exercise 

196. Using the Interest Table, find the interest : 

1. $ 95 at 6 % for 1 yr. 9 mo. 8 da. 

2. $ 130 at 6 % for 2 yr. 7 mo. 10 da. 

3. $ 109 at 6 % for 1 yr. 10 mo. 19 da. 

4. $ 9,000 at 6 % for 3 yr. 11 mo. 7 da. 

Written Exercise 

197. Find the interest : 

1. $ 1,760 at 31 % for 2 yr. 6 mo. 10 da. 

2. % 1,900 at 4 1o for 10 yr. 10 mo. 20 da. 

3. % 2,000 at 7 % for 1 yr. 5 mo. 13 da. 

4. $ 765 at 5 % for 7 yr. 20 da. 

5. $ 5,000 at 6 1o for 3 J yr. 



POSTAL SAVINGS AND SAVINGS BANK 
SYSTEMS 



198. The postal savings system provides facilities 
for depositing savings at 2 % interest. Interest is 
allowed for each full year that the money remains 
on deposit, beginning with the first day of the 
month next following the one in which it is de- 
posited. Deposits may be made by any person of 
the age of ten years or more. 

An account may be opened with S 1 or more, but 
leas amounts may be saved for deposit by the pur- 
chase of postal savings cards and stamps. Postal 
savings certificates are issued in amounts of $ 1, 
$ 2, $ 5, $ 10, S 20, $ 50, and $ 100. 

No person is permitted to deposit more than 
$ 100 in any- one calendar month nor to have a 
total balance to his credit at one time of more 
than $500, exclusive of interest. 

Postal savings certificates may, under certain con- 
ditions, be exchanged for United States registered 
or coupon bonds. These bonds bear 2^ % interest, 
payable semiannually. They are redeemable at the 
pleasure of the United States government after one 
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year from date of issue, and will be redeemed 20 
years from date of issue, both principal and interest 
due paid in United States gold coin. Depositors 
who have savings certificates in amounts of $ 20, 
$ 40, $ 60, $ 80, and $ 100, or multiples of $ 100 
to the total value of $ 500 may exchange these 
certificates under dates of Jan. 1 and July 1 for 
bonds of this description if any such are at the 
time available. 

Banks and Trust Companies maintain savings 
departments paying interest on deposits. In these 
institutions a savings account may be started with 
a small amount of money. The interest on these 
deposits is generally computed semiannually.* For 
this reason savings bank accounts are treated under 
Compound Interest, page 237. 

Written Problems 
199. 1. Each of foiu* members of a family has 
money in postal savings. A has $264, B has 
$ 306, C has $ 494, D has $ 86. How much inter- 
est do all four get yearly from this source ? 

2. A man has $360 in postal savings. How 
many years must this sum remain on deposit be- 
fore the (simple) interest aggregates to not less 
than $ 100 ? 

3. A clerk deposits in a postal savings bank $ 2.50 
each month, beginning with January. How much 
has he on deposit on Feb. 1 of the following year ? 
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Written Exercise 

200. Compute the interest on the following 
postal savings deposits : 

1. $393 deposited April 1, 1912, withdrawn 
May 28, 1915. 

2. $489 deposited March 31, 1913, withdrawn 
Dec. 7, 1915. 

3. $ 81 deposited June 14, 1912, withdrawn 
March 4, 1913. 

4. $407 deposited Aug. 17, 1911, withdrawn 
Feb. 14, 1915. 

5. A boy deposits in postal savings bank as fol- 
lows: Nov. 2, 1914, $25; Dec. 4, 1914, $50; 
Dec. 26, $ 25. What interest will be due Jan.' 1, 
1915? Suppose that under date of January the 
first he exchange his postal savings certificates for 
United States bonds, what will be the interest due 

\0 Jan. 1, 19l\? By which investment will he gain ? 
How much ? 

6. Two members of the same family have each 
postal savings certificates to the value of $ 500. 
They exchange these for government bonds under 
date of July 1, 1913. What will be the total 
amount of interest due Jan. 1, 1915? 



( 



PROMISSORY NOTES 
Study Exercise 

201, When a man wishes to buy something and 
does not have the money to pay cash, the seller 
may agree to accept a written note expressing a 
promise to pay. Such a note is called a promis- 
sory note. Promissory notes are also given when 
one party borrows money from another. 

For example, Frederick Davis borrows from 
Herbert Johnson $65.25 and promises to repay 
this amount in six months with interest at 6% 
per annum, Frederick Davis signs the following 
note: 

Ordinary Promissory Note 



/ ^^^ Columbus, Ohio, fu^ 10, /(?/8 

dloc "mo-ntko^ after date, for value received, I pram^- 
ise to pay to //&v6-ed.t jla/inc^^v .or order, 

with interest at 6% per annum. 



The $ 65.25 is called the /ace of the note. 
Frederick Davis is the maker of the note. 

184 
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Herbert Johnson is the payee. 

This note is due on Jan« 10, 1914 ; this is called 
the date of maturity. 

When the note is drawn for a time that is 
expressed in months, the date of maturity is found 
by counting by months. If the note is given for 
a number of days, the date of maturity is found 
by counting by days. 

Draw a note for sixty days and find the date of 
maturity! Draw a note for ninety days and find 
the date of maturity. Find the date of maturity 
of a note that is given for one year and six months 
from date. 

A note may be made to read On demand^ Value 
received. Such a note is called a demand note. 
This form of note is due and payable on demand 
of the holder. Examine some of the United States 
currency, as one dollar and two dollar bills. Do 
you find any of these demand notes? Such cur- 
rency has been ifiade legal tender by legislation. 

Draw a demand note. 

In the note of Frederick Davis to Herbert John- 
son, you will see that it is to be paid with interest 
at 6%. This is called an interest bearing note. 
If it did not contain these words with interest^ it 
would be a non-interest bearing note. If a note 
not bearing interest should not be paid at maturity, 
it becomes an interest bearing note from that date 
until paid. In this note the interest is specified as 
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6 %. If no interest were given in a note, the 
interest would be at the rate made legal by the 
state. 

What is the legal rate of interest in your state ? 

This legal rate of interest must be observed when 
there is no contract between the parties to accept 
another rate. In some states the rate settled in 
contract cannot be higher than 6 %, though in 
other states it may be. unrestricted. States in 
which great financial interests are located, as New 
York, allow any rate which the parties may agree 
to fix, as in the case of call loans by banks. The 
minimum amount to be borrowed on this basis, 
however, is about $ 5,000. Usually the rate of 
interest is regulated by law. To charge a higher 
than legal rate of interest is illegal and punishable 
by law. 

What is a higher than legal rate usually called ? 

States enact different penalties for illegal inter- 
est, as forfeiting the amount of excess interest to 
forfeiting of interest and principal. 

In all states there is a statute of limitation ; and 
also a provision for payment of a note that happens 
to become due on a Sunday or legal holiday. 
Some states require payment on the day just pre- 
ceding and other states on the day next following 
such holiday. 

Every note that is expected to hold in law must 
specify value received^ and should also state defi- 
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nitely where it is made, the date, the amount to be 
paid, and whether bearing interest or not bearing 
interest. Without value received the holder of the 
note may in case of contest have to demonstrate 
that the maker of the note actually received value 
for the amount of money specified. 

Notes are negotiable or non-negotiahle. A negoti- 
able note may be transferred by one person to 
another. If a negotiable note is payable to hearer^ 
it requires no indorsement. If a note is made pay- 
able " to the order of " the payee, it may be trans- 
ferred by indorsement to another. The common 
ways of writing the indorsement on the back of 
the note are : 



(1) 



(2) 



/lf&v(y'€At fakno^cyyv 



Pay to the order of the 



Indorsement in Blank 



(3) 



Indorsement in Full 



(4) 



Fay to fo-kn ^^rvlXA 



Without Recourse 



/i-&i6'£Ayt fo-kna^n' 



Rbstrictiye Indorsement 



Without Recourse Indorsement 



Explain the meaning of each form of indorse- 
ment. 
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If a note should not be paid when it matures, 
which form of indorsement makes the payee liable 
for the payment of note ? 

Which form of indorsement allows the note to 
be transferred again, or leaves it negotiable ? 

A note unpaid at maturity and indorsed by one 
or more persons may be protested^ and if such 
protest is legally made it makes the indorsers re- 
sponsible for the amount due, both principal and 
interest. If the protest is not legally executed, it 
does not make the indorsers liable for payment. 
Such protest must be presented to the indorsers 
within the period of time prescribed by the state 
law, usually not later than the date of maturity of 
the note. 

A joint and several note is one which is signed 
by two or more parties, and which holds these 
parties jointly and individually responsible for pay- 
ment. By omitting and severally from such a 
note, two signers or makers are made responsible 
for only one half of the sum due when it matures. 

Written Problems 
202. 1. On Jan. 10, 1914^ Frederick Davis pays 
the above note with interest. How much does he 
pay ? Who held the note before payment ? 

2. Write out the check which Frederick Davis 
sent to Herbert Johnson, in full payment of the 
above promissory note. 
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3. William Gray buys from Christopher Moul- 
ton an automobile for $ 1,000 and pays $ 600 cash. 
For the balance, Gray gives Moulton a promissory 
note, in which Gray agrees to pay the principal and 
interest, at 5 % per annum, after 9 months. Write 
the promissory note, also the check for $ 600. 

4. Compute the interest on this note. Find 
the amount' of the note. - 

5. The day on which the note comes due, Wil- 
liam Gray pays the note and interest by check. 
Write the check. 

6. James Moore buys household furniture of 
Tucker, Mills & Co., and gives a note for $ 75.80, 
for 6 mo., with interest at 8 % per annum. Write 
the promissory note and compute the amount 
James Moore has to pay after six months. 

7. John Barr buys a cottage from Arthur Berg 
for $ 1,550. He pays $ 1,000 in cash and promises 
to pay the balance, with interest at 7%, after 
3 years. Write the promissory note which John 
Barr signed, and compute the interest he paid at 
the time when the note became due. 

8. Suppose that John Barr gives a mortgage 
on the property for $550 at 7% to Arthur Berg. 
How much interest will he pay each year on this 
miortgage ? 

9. Make up a similar problem and write the 
promissory note. 



^ 

¥ 
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10. 



^7^0 Boston, Mass,, ??Uv<s>A> /, /^f5 

3^kv&& i^&aui^ after date I promise to pay 

Z^. BcLvn or hearer 

with interest at six per cent. Value Received, 



Is this note negotiable ? What shows you this ? 

How could it be made non-negotiable ? 

Name the maker, the payee, and the holder of 
the note. What is the face of the note? What 
is the date of maturity ? 

Compute the interest and write the check which 
Henry Jones sends to W. Bain. 

11. A 60-day note for $ 695, with interest at 
7%, was made July 5, 1915. On what date did 
the note mature ? How much was due at maturity ? 

12. Find the amount at maturity of a 90-day 
note for $ 1,375.75, bearing interest at 5 %. 

13. Write a promissory note, having the face 
value of $ 576.45, and payable 90 days from the 
date of the note, with interest at 7%. Suppose 
that you are the maker of the note and your father 
is the payee. What is the amount of the note on 
the date of maturity ? 



MORTGAGES 

Study Ebiercise 

203. A mortgage is an instrument by wl 
person may convey real or personal prope 
some interest in such property, as a security 
debt or a loan of money. 

The mortgage is given by the mortgagoi 
receives the money or other value equivale 
the mortgagee, who lends the money or as 
the debt on the property. as security. 

Written Exercise 

204. 1. A person buys a house for $ 7,500 
pays cash $2,000. For the balance he g 

mortgage bearing interest at 5| %. What \ 
the annual interest on mortgage ? 

2. A farmer owns a farm of 1,000 acres ■i 
at S l.'jO per acre. He wishes to borrow e 
money from a local bank to move the crops. 
bank demands security to the amount of $ 2 
real estate to $ 1.00 loaned. The farmer 
S 7,500, which he borrows from the bank on 
terms. The interest is to be at the rate o 



192 GRAMMAR SCHOOL BOOK 

The period of time is one year. How many acres 
of land must he mortgage ? What per cent of his 
land does he mortgage ? What will be the amount 
of interest to be paid at maturity ? 

3. What will be the semiannual interest due on 
a mortgage for $ 30,500 at 6 J % ? 

4. Mr. Lyon sells a house to Mr. Sears and re- 
ceives $ 2000 in cash and a mortgage for $ 1500 
bearing 6 %' interest. What is the yearly interest 
on the mortgage ? , 

5. If Mr. Lyon invests the % 2000 in stock that 
pays annually 4^% interest, what will be his in- 
come from the mortgage and the stock investments ? 

6. If Mr. Sears pays taxes to the amount of 
$ 48.50 on his property and interest on the mort- 
gage at 6 %, how much is he paying annually in 
interest and tarxes ? 



BANK DISCOUNT 
Introduction 

20S. In borrowing money from a bank, the bor- 
rower gives his note for the sum ; the banker de- 
ducts a discount from the face value of the note 
and pays to the borrower the remainder. This 
discount is called bank discount; the note is said 
to be discounted. 

Thus, if I give a note for $ 1,000, the banker 
deducts, let us say, $ 10 as the 6 % interest oti the 
money for 60 days, and gives me $ 1,000 — $ 10 or 
$990. The banker takes his interest in advance. 
For that reason no mention of interest is made in 
the promissory note. I sign the following note : 



f/ 000, 00 St. Paul, Minn., ful^f /, /^/^ 

^i/xtnf dayo, after date... J... promise to pay to the 
order of. S^vut cAatuynaZ Ba^ik a^ ^t. S^auZ 

at St. Paul, Minn. Value received. 

^o. ^6. Due ^^^^ ^/ /^/^' J^' ^' Ty((^' 



Note payable to the bank. 

o 193 
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The banker may require me to find some person 
who indorses the note by writing his name across 
the back of the note. If I fail to pay, the indorser 
becomes responsible for its payment. 

The sum left over after discounting the note, 
that is, after subtracting the bank discoimt from 
the face of the note, is called the proceeds. In 
the above example the proceeds are $ 990. 

Notice that the bank discount is computed as so 
many per cent of the face of the note. Some states 
allow three days of grace for the payment of notes. 
Are days of grace allowed in the state in which 
you live ? 

Rates of discount, like rates of interest, are under- 
stood to be per annum, unless otherwise specified. 

A man borrows money from a bank and signs 
a 60-day note to the bank for $ 700. If the note 
is discounted at 7 %, how much money does the 
bank pay the man for his note ? 

Process and Explanation 

Discount for 1 yr. = .07 x $ 700 = $ 49. 
Discount for 60 da., or ^ JT-? = ix $49== $8.17. 
Proceeds = $ 700 - $ 8.17 = $ 691.83. 

Written Exercise 
206. Find the bank discount : 

1. $ 525, 2 mo., 6 % 2. $ 600, 4 mo., 6 % 

3. $ 783, 60 da., 6 % 4. $ 850, 30 da., 6 % 
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5. $ 1,200, 30 da., 5 % e. % 1,800, 60 da., 7 % 
7. $ 240, 3 mo., 6 % 8. $ 500, 2 mo., 5 % 

Written Exercise 

207. Find the bank discount and the proceeds of 
each note : 

1. $ 200, 60 da., 6 % 2. $ 300, 60 da., 3 % 
3. $300, 60 da., 5% 4. $ 120, 60 da., 5% 
5. $ 1,200, 30 da., 5 % 6. $ 600, 3 mo., 6 % 
7. $ 400, 2 mo., 6 % a $ 300, 4 mo., 6 % 

Written Problems 

208. 1. For money I am borrowing to-day, I 
give the Exchange National Bank of Colorado 
Springs, Colo., a 60-day note for $5,800. Write 
ont the note which I must sign. If the bank dis- 
counts the note at 8%, find the discount and the 
proceeds. What is the date of maturity of this note ? 

2. Make out a 90-day note for $560, dated 
to-day, payable to some bank which you know. 
Discount the note at 7%. Give the date of ma- 
turity and the proceeds. 

3. On the first of the present month George 
Ray's bank book indicated a balance of $ 1,753, in 
the First National Bank. Since then he has drawn 
on this amount by checks for $ 13.50, $ 164.75, 
$ 7.50, $ 18.25. He needs money for some new 
enterprise. He decides to leave $ 300 in the bank 
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for current expenses. To the rest he adds the 
proceeds of a 60-day note for $1,500, signed by 
him and made payable to the bank. If the bank 
discounts the note at 6%, how much money has 
Ray available for his new enterprise ? Write out 
the note he must sign. 

4. Henry Lane has made the following deposits 
in the Second National Bank of Hartford, Conn.: 
$ 37.50, $ 380, $ 763, $ 475, $ 1,200. He has drawn 
out by check the following amounts: $194, $72, 
$64.50, $174, $6.55, $72.80, $83.25, $45.80, 
$42.60. He takes out all he has in the bank, 
except $ 500, and borrows from the bank enough 
more so that the face of his note to the bank and 
the cash withdrawn aggregate $ 3,000. How much 
is the face of the note ? If it is a 90-day note, 
find the bank discount at 6%, also the proceeds. 
Write the note. 

5. John Snow borrows money from a bank and 
signs a 90-day note for $ 400. I indorse the note. 
He was unfortunate in his business ventures and I 
had to pay the note to the bank, 18 months after 
the maturity of the note. I had to pay the face 
of the note and 6% interest for the 18 months. 
How much did I pay altogether ? How much did 
the bank pay to John Snow, if the note was dis- 
counted at 6 % ? Altogether how much interest 
did the bank get on the $ 400 ? 
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6. I wish to get $1,188 from a bank. For 
what sum must I make out a 60-day note to ob- 
tain this sum, bank discoimt being at the rate of 
6 % per annum ? 

Pkocess and Explanation 

Let the required sum be $ x. 

The bank discount for 60 da. is 1% of $a:, or 



100 

Subtracting j— from $ x, leaves , the pro- 

ceeds. 

The proceeds must be $ 1188. 

Hence, we Have the equation ——=1188. 

Multiplying both sides by 100, we get 

99 a: =118,800. 

Dividing both sides by 99, we get x= 1200. 
The face of the note must be $ 1,200. 

7. John Halifax needs $ 1,980. For what sum 
must he make out a 60-day note to obtain the 
$ 1,980 as proceeds, if the bank discounts the note 
at 6 % ? 

8. Mr. S. Cox makes out a 90-day note, which is 
discounted by the bank at 2% for the 90 days. 
What must be the face of the note, to yield $ 1,078 
as proceeds ? 



198 GRAMMAR SCHOOL BOOK 

« 

9. Oscar Allen issued a note to a bank which 
secured for him, after it was discounted at 3 % for 
the term of 4 months, the sum of $ 11.64. Find 
the face of the note. Write the note with the 
proper dates, the signature of the maker, and the 
name of the bank. 
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Written Problems 

209. I sell Mr. Evans goods aggregating $ 
Mr. Evans is not able to pay cash. He gives 
note, promising to pay this sum in 60 da. 
interest at 5 70. Being in immediate ne 
money, I go to a bank, indorse the note by 
ing my name across the back, and sell it t 
bank for the amount of the note at maturH 
the bank discount of S^e. 

1. Find the amount at maturity of the no 
scribed above. 

2. "What was the bank discount at 6 % oi 
amount ? How much cash does the bank p; 
for the note ? 

3. Harry Jones owes Mr. Gary $ 450. He 
him a 90-day note, with interest at 7%, 
April 5. Thirty days later Mr. Gary need 
money and sells the note to a bank, where it 
counted at 6 % . How much cash does Mr. 
receive from the bank ? 
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Process and Explanation 

Interest on $ 450, 7 %, 90 da. = $ 7.88 
Face of note = $ 450 

Amount at maturity = $ 457.88 

Bank discount, 60 da., 6 % = $ 4.58 
Proceeds = $ 453.30 



Interest is computed on the face of the note ; 
discount on the amount of the note at maturity. 



Drill Exercise 

210. Find the discount and the proceeds on the 
following notes : 





Faok of 
theNote 


Date of the 
Note 


When Dub 


Inter- 
est 
Bate 


Date of Dis- 
count 


Dis- 
count 
Kate 


1. 


$ 200 


Oct. 7,13 


Oct. 7, 14 


5% 


July 9,14 


6% 


2. 


$ 300 


Dec. 1,13 


June 1,14 


6% 


April 2, 14 


e% 


3. 


$ 250 


Jan. 17, 14 


July 17, 15 


6% 


Jan. 17, 15 


6% 


4. 


$ 450 


Feb. 10, 14 


Feb. 10, 16 


5% 


Feb. 10, 14 


8% 


5. 


$ 650 


Mch. 1, 14 


Dec. 1, 15 


6% 


Mch. 1, 15 


6% 


6. 


9 760 


Sept. 7, 15 


Sept. 7, 16 


.6% 


Dec. 7,15 


5% 


7. 


9 820 


Aug. 6,13 


Aug. 6, 15 


5% 


Aug. 6, 14 


6% 


a 


$1000 


June 1, 13 


Dec. 1,14 


n 


June 1, 13 


6% 


9. 


91200 


July 1,15 


Jan. 1, 16 


n 


Oct. 1, 15 


5% 


10. 


9 280 


Sept. 1, 15 


Mch. 1,17 


7% 


Sept. 1, 16 


8% 



Written Problems 

1. Find the date of maturity, the amount 
at maturity, the bank discount, and the proceeds of 
a 60-day note for $1,250, with interest at 4k%y 
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dated March 7, and discounted at a bank 30 days 
later, at 6 % . 

2. Find the proceeds of the following note : 

New Orleans, July 15, 1913. 

Ninety days after date I promise to pay to the 

order of Asa Allen, Fifteen Hundred Dollars, 

with interest at 5 %. 

Harry Lowe. 

Discounted Aug. 15, 1913, at 6%, at the Ex- 
change Bank. 

3. On March 12, I discounted at the bank, at 
6%, a note for $840, dated Feb. 28 and due 
June 12 of the same year. What were my 
proceeds ? 

4. A note of $980, bearing 6 % interest, was 
given March 7, 1915, payable in 6 months. It was 
discounted at the bank on May 16 at 8 %. For 
what length of time was it discounted? Find the 
discount and the proceeds. 

5. George Beecroft gives John Morrow a note 
for $1,560 payable in 16 months with interest at 
7%. Two months later, John Morrow has the 
note discounted at a bank at 7^%, Find the dis- 
count and the proceeds. Write out the promissory 
note which Greorge Beecroft signed, using appropri- 
ate dates. 



/ 
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6. Find the date of maturity, the amount at 
maturity, the bank discount, and the proceeds of a 
note for $1,989, dated April 6, 1915, and due in 6 
months with interest at 5%, and discounted after 

3 months at 5| %. 

I 

7. J. Roe has the following note discounted at 
his bank on June 7, at 6 % : 

San Francisco, June 7, 1914. 

After 90 days I promise to pay J. Roe the sum 
of Three Thousand Dollars, with interest at 7 %. 

Horace Hand. 

Before this Roe had $375 to his credit in the 
bank. He issues checks now to the following 
amounts: $1,285.50, $65.25, $876.40, $375.25. 
How much does he still have in the bank ? 



TAXES 
Introduction 

212. Taxes are sums of money levied for the 
support of government and for other public pur- 
poses. There are different kinds of taxes. 

A property tax is a tax levied on real estate or 
personal property. 

A poll tax is a tax sometimes levied on each 
male inhabitant who has attained his majority. 

City, county, and state governments are sup- 
ported by property taxes, poll taxes, and license 
fees. These taxes serve also for the support of 
public schools and charities, for fire protection, for 
sewers, and for paving streets. 

The United States government meets its ex- 
penses chiefly from different kinds of taxes, namely, 
from the taxes or duties levied on goods imported 
from other countries, the taxes or excise duties on 
tobacco, liquors, etc., produced in the United 
States, and taxes on large annual incomes. 

The rate of taxation is generally expressed as a 
certain number of mills on each dollar ^ or a certain 
nuwher of cents on each hundred dollars of assessed 
valuation. 

203 
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Taxes are usually not computed on the full value 
of the property. The value used is called the 
assessed value. 

My house and lot are assessed at $ 2,320. The tax 
rate is 26 mills on the dollar. What is my tax ? 

Mr. Fay's home is worth $ 7,200, but is assessed 
at only ^ of its value. What are his taxes at the 
rate of 46 mills on the dollar? 

Written Exercise 

213. Find the tax on the following assessed 
values : 

1. $ 3,450 @ 3 mills 2. $ 7,860 @ 12 mills 

3. % 9,600 @ 8^ mills 4. $ 10,000 @ 20,-% mUls 

5. % 7,400 @ 7f mills 6. $ 6,980 @ 8,3^ mills 

Written Problems 

214. 1. In a city where taxes may be paid in 
two equal installments prior to March 1 and 
August 1, a certain property is assessed at 
$ 17,800, the tax rate for the year being 11 mills. 
How much must be paid prior to March 1 ? 

2. A man's real estate is assessed at $ 7,500, his 
personal property at $450. What are his taxes 
for the year, if the rate is 17 mills ? 

3. A certain property is assessed at $ 8,200, the 
tax rate being 20 mills. The first half of the 
taxes should have been paid prior to March 1, but 
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was not paid until May 1. of the same year. How 
much was paid on May 1, if, as a penalty for delay 
in payment, there was an extra charge of 1 % a 
month on the sum due? 

4. Taxes on $ 1,375, at the rate of 12 mills, should 
have been paid in two equal installments before 
March 1 and August 1, 1909, but were not paid 
until August 1, 1910. From March 1 to August 1 
interest was charged at the rate of 1% a month. 
After August 1, interest was charged at 15 % per 
annum. How much was paid August 1, 1910 ? 

5. The tax rate per $ 100 being $ 1.432, find the 
yearly taxes on $ 7,100. 

6. A town with an assessed valuation of 
$17,540,000 must raise $95,700 taxes. What 
will be the tax rate ? 

7. A property owner's tax is $ 37.35 on an 
assessment of $ 1,800. Find the rate of taxation. 

8. Ascertain the rate of taxation in your own 
town or county, and construct problems, as if you 
were the assessor. 

Written Exercises 
215. Find the tax rate in mills on a dollar : 

Valuation Tax Valuation Tax 



1. 


$170 


$ 1.70 


2. $1,200 


$18 


3. 


$ 1,550 


$ 18.60 


4. $720 


$21.60 


5. 


$ 6,500 


$ 84.50 


6. $6,350 


$254. 



DUTIES AND CUSTOMS 
Introduction 

The expenses of the United States government 
are annually more than $ 700,250,000. The gov- 
ernment supports the army and the navy, construct- 
ing new battleships, new armament and equipment 
of coast fortifications and inland forts and stations ; 
pays a very large amount of money annually for 
pensions to disabled soldiers or their families ; sup- 
ports a vast army of employees, as the Chief Execu- 
tive and his Cabinet, the Legislature, foreign 
ministry and consulates, clerical and other assist- 
ance, forest rangers, scientific bureaus, the United 
States Courts, and so on through a long list, whose 
total cost should convince any one of the magnitude 
of the work performed by the United States 
government. 

The money for the expenses of the government 
is not raised by direct taxation of the population of 
the country. It is raised by indirect taxation. In- 
direct taxation includes among other things customs 
or duties on imported merchandise, revenues on 
tobacco and liquors, income tax^ and special tax on 
certain business instruments, drugs, liquors, etc., 
at certain times, especially during war. 

206 
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The duties or customs levied on imported mer- 
chandise are collected at entry ports or stations, as 
New York, Seattle, San Francisco, Philadelphia, 
Boston, etc., or boundary stations between Canada 
and the United States or Mexico and the United 
States. The persons responsible for these collec- 
tions are called customs officers. 

Duties are of two f orjns : ad valorem and specific. 

216. An ad valorem duty is a certain per cent of 
the cost of the goods. A specific duty is a certain 
amount per yard, ton, dozen, etc., without regard- to 
the cost. Certain imported goods are assessed both 
ad valorem and specific duties. Some articles, for 
instance hides, are admitted free of duty. A schedule 
of duties on imported goods, as fixed in this country 
by the United States Congress, is called a tariff. 

The importer submits to the Customs officials an 
invoice or itemized statement of quantity, quality, 
cost of goods, and the names of buyer and seller, 
incidental expenses, as packing, freight and drayage, 
insurance, etc. The quantities and cost of goods 
are given in the system of measures and value of 
the country from which the goods are exported. 
That is, EngHsh measures and money values are 
employed for exports from Great Britain ; the metric 
system of measurement and the cost in francs for 
exports from France, in marks from Germany, in 
yen from Japan, etc. 
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The net invoice value is determined by deducting 
for tare, i.e. estimated weight of barrels, boxes, and 
other packing, in which goods are transported, for 
leakage or breakage, Le. the loss by leakage or 
evaporation of liquids in bottles, casks, etc., for 
commission paid by buyer, insurance, and other in- 
cidental expenses ; and it may be fixed at a certain 
percentage of the market value of the goods im- 
ported. The net invoice is taken as the hase, the 
ad valorem or specific duty as the per centum. 

217. Table of Tariff Rates 

Hosiery, valued above $ 1, 50 % ad valorem 

Crockery, 40 %, ad valorem 

Ornamental feathers, 60%, ad valorem 

Hats and bonnets, 40 %, ad valorem 

Gloves, $ 2.50 per dozen pairs 

Iron, steel, or wire, 15%, ad valorem 

Wire rope, 30 %, ad valorem 

Steel rails, free Honey, 10^ a gallon 

Coal, free Cider, 2^ a gallon 

Straw, 50^ a ton Oats, 6^ per bushel 

Bicycles, 25%, ad valorem 

Written Exercise 

Find the duty, (Use Table of Rates.) 

1. 400 pairs of gloves. 2. 100 T. of coal, 
3. Wire rope, % 300. 4. 20 T. of straw. 
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5. 300 bu. oats. 6. 500 bicycles., ^3 9 

7. 125 gal. honey. a. $325, crock< 

9. 1 bbl, cider, lo. $487 ornamental : 

Written Problems 
2ia 1. A merchant imports 1,200 doz. 
hosiery, worth $ 1.75 a doz., and $ 175 i 
ornamental feathers. ■ How much dut 
he pay? 

2. How much cheaper must the own( 
foreign steel plant bid on steel chains wl 
be manufactured in the United States for 
in order to compete with American price 
duty on steel chains is 20 % ad valorem ? 

3. A foreign merchant has $375 worth 
nets and $ 3,600 worth of. gloves (200 do: 
sells this merchandise to a merchant in the 
States for $ 5,800, less the duties thereon 
his profit. 

4. A few years ago the internal revenue < 
by the United States on fermented liquorf 
round numbers 69 million dollars. If the 
barrel is $1.60, find the approximate nu 
barrels of liquor on which revenue was coll 

5. Cigars valued at $ 45 a thousand are 
to an internal revenue tax of $40. What 
cent of the value is this tax ? 
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6. The internal revenue on distilled spirits is 
$1.10 per gallon. Upon how many gallons, in 
round numbers, was revenue collected in 1899, 
when thQ total revenue from this source was 
$ 99,283,000 ? 

7. A few years ago the total revenue tax on 
tobacco in the United States was $51,841,000, 
which showed an increase of $ 3,388,000 over the 
tax of the preceding year. How much was the tax 
of the preceding year ? What was the rate per cent 
of increase on the tax of the preceding year? 

a. In 1905 the total value of manufactured 
tobacco was $331,118,000. What rate per cent 
of increase is this over the amount in 1860, which 
was 31 million dollars? 

9. In North Carolina there are 162,000 acres 
given to the raising of tobacco. If the crop 
amounts to 100,875,000 lb. and is valued at the 
farm at $ 11,096,000, what is the crop per acre ? 
The value of the crop per acre ? The farm value 
of a pound of tobacco ? 



INCOME TAX 
Study Exercise 

219. The Federal income tax, enacted into law 
in 1913, requires the yearly payment, into the 
treasury of the United States, of taxes on incomes 
according to the following rates : 

Unmarried persons pay 1% on. the part of their 
income which is over $3,000. Married persons 
pay 1 % on the part of their joint income which is 
over- $4,000. The following additional taxes, or 
surtaxes, are collected on incomes over $ 20,000. 

1 % on that part of income over $ 20,000 and not above $ 50,000. 

2 % on that part of income over $ 50,000 and not above $ 75,000. 

3 % on that part of income over $ 75,000 and not above $ 100,000. 

4 % on that part of income over $ 100,000 and not above $ 250,000. 

5 % on that part of income over $ 250,000 and not above $ 500,000. 

6 % on that part of income over ^ 500,000. 

There is also a graduated tax on large incomes. 
In this manner the larger incomes are made to pay 
a proportionately larger tax. Full information 
concerning the income tax can usually be obtained 
from the president of the local bank. 

1. Adolph Brace and his wife have a gross in- 
come jointly as follows : Salary, $ 4,000 ; interest 

211 



212 GRAMMAR SCHOOL BOOK 

on notes, $ 900 ; rent received, $ 1,500. Expenses 
to be deducted from gross income are : Taxes, 
$ 300 ; house repairs, $ 200 ; interest paid on mort- 
gage, $250. Find the income tax on the net 
income. 

Process and Explanation 

Gross income $ 6,400 
Deduction 750 

Net income 1 5,650 

Exemption 4,000 

Taxable income $ 1,650 
1% on $ 1,650 is $ 16.50, An^. 

2. Find the income tax of an unmarried man on 
a net income of S 150,000. 

Process and Explanation 
1% on$150,000- $3,000,or$147,000i8 $1,470 
l%on $50,000- $20,000, or $30,000 is 300 
2% on $75,000- $50,000,or $25,000i3 500 

3 % on $ 100,000 - $75,000,or $25,000i8 750 

4 ^ on $ 150,000 - $ 100,000,or $50,000 is 2,000 

Total income tax $5,020 

Oral Exercise 

220. Find the Federal income tax of a man 

whose exemption is $ 3,000 on a net income of 

1. $4,000 2. $4,350 3. $3,826 

4. $8,700 5. $10,000 6. $9,860 





INCOME TAX 




7. S 16,000 


8. $19,750 


9. $23,( 


'lo. $26,000 


u. $30,000 


12. $3,01 



Written Exercise 
221. Find the Federal income tax of a mar 
wife whose joint net income per year is as foil 

1. $30,000 2. $65,000 3. $65, 

4. $86,000 s. $92,700 e. $83,. 

7. $ 69,750 8. $ 100,000 9. $ 13C 

10. $260,000 11. $99,000 12. $101 



FIRE INSURANCE 
Introduction 

Fire insurance is insurance against loss or damage 
of property by fire. No prudent man will allow 
his property to be without insurance. When a 
person insures his property, he makes a written 
agreement, or contract, with the insurance company. 
This agreement is called a policy. The amount of 
indemnity or protection is called the face of the 
policy which is treated as the base. The considera- 
tion or price paid for the insurance is called the 
premium, which corresponds to the percentage. 

There are insurances against other kinds of 
losses. Thus, there is a marine insurance against 
loss of property by sea, an accident insurance 
against personal injury or loss of life by accident, 
a liability insurance against loss by the insolvency 
of debtors, and so on. 

Rates of insurance are expressed in per cent or 
in cents per $ 100, or in dollars per $ 1000. 

222. 100 persons in a city have property val- 
ued at $ 300,000. They pay a fire insurance com- 
pany every year ^^ % of this sum. What is the 
sum paid to the company annually ? [x^% = .003.] 

214 
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Suppose the loss on this property for a year is 
$ 800. How much of the sum paid to the company 
remains on hand as a surplus ? 

A man insured his house against fire for $ 4,000 
and paid the insurance company 3^% every year. 
After 25 years the house was destroyed by fire. 
How much did the man pay the company a year ? 
How much in 25 years ? Did he gain or lose by 
paying insurance on his house, if the interest on the 
money which he paid in would have yielded him 
$ 200 ? Did the insurance company gain or lose ? 

Another man insured his house for $ 5,000, paid 
every year f %, and after 30 years had had no fire. 
How much did he pay every year ? How much in 
30 years? Did the insurance company gain or 
lose ? 

Written Problems 

223. 1. What is the premium on a $ 6,500 policy 
atf%? 

2. What is the cost per annum of $ 8,700 insur- 
ance at f % ? 

3. A farmer insures a barn for $560 at ^%. 
What is the premium for a period of three years ? 

4. A $ 5,000 house is insured for f its value, at 
50^ per $ 100. What is the annual premium ? 

5. A frame house with a shingle roof is insured 
for $ 2,600 at 85^ per $ 100 for 3 years. Find the 
premium. 



1 
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6. A brick dwelling, insured for $ 2,600, at a rate 
of 60^ per $ 100. How much less is the premium 
for three years on this building than on the house 
in Example 5 ? 

Written Exercise 

224. State the premium in each of the following 
cases : 

Faob op Policy Eatk Face of Policy Batb 

1. $5,800 ^fo 2. $6,750 1% 

3. $6,890 ^% 4. $8,910 $3 per $1,000 

Facb of Policy Batb 

s. $ 1,250 70^ per $ 100 
6. $17,600 $2.5,0 per $1,000 

Written Exercise 

225. Find the face of the policy in each case : 

Pbxmiitm Satb Premiuic B^tb 

1. $2.2 1% 2. $158 f% 

3. $6 4% 4. $6.3 ^% 

5. $226 1% 6. $67.56 ] 



Written Exercise 
226. Find the rate of insurance in each case : 

Faob or Pouot PecHiim Faob of Poliot Piiionf 

1. $7,650 $38.25 2. $8,950 $29.83 

3. $5,750 $69 4. $9,850 $49.25 

s. $10,500 $35 6. $1,250 $8.33 
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Written Problems 
227. 1. If the rate of insurance for three 
is only twice the- annual rate, how much w: 
saved in 15 years by insuring a $ 7,000 house 
year periods, the annual rate being ^%^ 

2. A building worth S 7,500 was insurei 
$ 5,000 at a rate of 25f on $ 100. How much 
the owner lose and how much the insurance 
pany, if the building is damaged to the est€ 
$5,500 ? 

3. A brick business block is insured for $ V 
at 50^ per $ 100, Its contents is insured for $' 
at 75p* per 100. What is the amount of the y 
premium ? 

4. If two annual premiums paid in advance ( 
as three years' insurance, what will it cost to ii 
for 3 years a $ 7,500 frame store dwelling at 
per S 100 and the stock, $ 12,500, at 50 f' per $ 

5. A merchant insures his newly arrived i 
for $ 12,000 for 45 days at 20 % of the yearly 
which was ^^ fo. How much premium does he 

6. A ship worth $ 75,000 is insured in one 
pany for $50,000 and in another compan; 
$25,000. If the ship is damaged $35,000,' 
much must each company pay, if it is specifi' 
the contract that each company pays only 
part of a partial loss as the amount insured 
the full valuation ? 
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7. A steamer valued at $40,000 is insured at 
$30,000 and is damaged $6,000. According to 
the contract, the company is obliged to pay only a 
part of the $ 6,000, namely, that part of the $ 6,000 
that $ 30,000 is of $ 40,000. How much must the 
company pay ? 

8. Under the same kind of contract, how much 
must an insurance company pay, if the damage is 
$ 12,000, the face of the poUcy $ 25,000, the full 
value of the steamer $35,000? 

9. A man starts on a week's travel and takes 
out, before starting, an accident insurance policy 
for $ 5,000 and pays $ 2 for it. What is the rate 
per cent of the insurance ? 

10. A liability company agrees to pay all ex- 
penses arising from injuries sustained by employees 
of a manufacturing establishment and charges for 
this service a premium of f % of the monthly pay 
roll. What is the premium for a month when the 
pay roll amounts to $ 6,000? How much was the 
pay roll during a month when the premium paid 
was $45? 

11. A growing crop was insured at 3^%. What 
was the face of the policy, if the premium amounted 
to $122.50? 

12. The premium paid for insuring a cargo of 
wheat, for f of its full value, at 2 %, was $ 72. 
Find the full value of the cargo. 
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13. A tank of oil, holding 2,600 gal., woi 
a gallon, was insured at 4^%. Compute t 
miiim. 

14. A lawyer insured his library, worth i 
at ^ its value, and paid a premium of 3 
Find the rate per cent. 

15. Find out the rates of insurance in tl 
where you live, also the values of some 
buildings. Construct problems of your own 
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Introduction 

The aim of life insurance is to provide a 
aiim for those dependent upon the person 
in case of hia death, or to secure the sum 
person himself later in life. There are 
inds of insurance policies. The following 
most important : 

lary Life Policy. — The peraon insured pays 
Qs during his life, and the insurance com- 
arantees to pay a stated sum of money at 
h. 

ed Life Policy. — The person insured pays 
OS during a limited or fixed number of 
0, 15, or 20 years) only, while the company 
ees to pay a certain sum, at his death, 
mnent Policy. — The person insured pays 
as for a certain number of years and the 
y guarantees to pay him a stated sum of 
iftera specified number of years, or, in case 
death, to pay the stated sum to the person 
i benefit the insurance is made. 
Policy. — The insured pays premiums for a 
fie, and the company agrees to pay a stated 
3a«e of death within the term of insurance. 
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Unless the insured dies during the term, no part of 
the face of the policy is paid. 

The rate of life insurance is expressed as a cer- 
tain sum for every $1,000 of insurance carried. 
The rate is higher for older persons because the risk 
of death is greater. For the same age of the in- 
sured, the rate depends also upon the kind of policy 
selected. The rate is lower in a term policy than 
in others, for the reason that the company may 
never be called upon to pay the insurance. Again, 
the rate is higher for a limited life policy than for 
an ordinary life policy, because in the former the 
insured pays premiums for a specified number of 
years only, while in the latter he pays premiums 
up to the time of his death. 

Written Exercise 

229. Find the premium for each policy : 

f*AOs OF Policy BiiTX on flOOO Faob of Pouot Bate on flOOO 

1. $2,000 $16.91 2. $3,000 $19.30 

3. $4,000 $21.06 4. $2,000 $44.80 

». $2,100 $33.30 6. $10,000 $29.97 

Written Exercise 

230. Find the rate per $ 1,000 for each policy : 

Vaob or PoLtoT PBBUinH Fact op Poliot Pkkmidx 

1. $3,000 $67.20 2. $10,000 $292.90 

3. $2,000 $70.72 4. $6,000 $603 

5. $8,000 $808.96 6. $7,000 $707.37 
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Written Exercise 

. Find the face of each policy : 

PsBMiuM Rati on $100!) Pbbmiitm Bate on $1000 





1. $ 46.60 $23.30 2. $102.12 


$ 34.04 




3. $134.40 $44.80 4. $153.60 


$ 25.60 




s. $454.60 $30.30 6. $14.33 


$ 28.66 


3X 


Written Exercise 






232. Find 'approximately the premium 

policy : 

• 


for each 




Faok of PoLigY Rate on | 1000 Faob op Policy 


Bati on t IftOO 





Pack of PoLigr 


Rate on $1000 


] 


Pace of Policy 


Bate on | 1000 


1. 


$ 25,000 


$19.85 


2. 


$ 6,500 


$25.66 


3. 


$ 2,000 


$47.68 


4. 


$ 10,000 


$67.36 


5. 


$500 


$41.87 


6. 


$ 1,500 


$52.27 


7. 


$ 30,000, 


$46.06 


8. 


$ 7,900 


$29.98 


9. 


$ 4,000 


$68.76 


10. 


$ 7,000 


$16.91 


11. 


$ 6,000 


$66.18 


12. 


$ 12,000 


$17.79 



Written Problems 

1. A' man, 25 years old, takes out an ordi- 
nary life policy for $6,000 and pays an annual 
premium of $ 20.70 on every $ 1,000. He dies at 
the age of 65, after having paid 40 premiums. 
What is the total sum paid in premiums ? ' How 
much less is this than the face of the policy ? Ex- 
plain how the insurance company can realize a 
profit on this policy. 
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2. Another man, 45 years old, takes out an ordi- 
nary life policy for S 6,000, but has to pay n. nrft- 
miura of $ 38.80 on every $ 1,000 annually, 

he is older than the first man. He dies 
age of 69, after having paid 24 premiums 
much is the face of the policy in excess of tl 
premiums ? 

3. A person 20 years old takes out a po 
$2,000, in which the payment of premi 
limited to 10 years, so that after 10 ye 
policy becomes a paid-lip policy, that is, a 
payable at the death of the insured. The : 
such a policy is comparatively high, $42 
$ 1,000. Find the tolal cost of this protect 

If the insured dies at the age of 63, the in 
company has the use of the total premiuir 
period of 33 years and of part of the premii 
even a longer time. It is through the.incc 
rived from this source that the company m 
profit. 

4. George Bancroft, aged 35, takes out 
dowment policy for $ 10,000 to be paid to 
after 20 years, or if he should die befo: 
time, to his wife, if she survives him, other 
his executors. It is agreed that this polii 
participate annually in the surplus earnings 
company. The rate of insurance on this j 
J 50.80 on every $1,000. 
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(a) How much is the yearly premium ? 

(6) If 20 premiums are paid, how much do they 
exceed the face of the policy ? 

(c) Suppose the insured dies before the eleventh 
payment is due. How much will his widow or the 
executors receive above his total payments, if there 
are no surplus earnings ? 

{d) Suppose the insured survives the endowment 
period and the surplus earnings on this policy are 
$ 3,100, how much will he receive ? 

5. A man obtained $5,000 insurance against 
accident for 8 months and was charged 75 % of the 
yearly premium of $ 11.45 on each $ 1,000. How 
much did he pay for the insurance ? Why is the 
rate of insurance low in this case ? 



Exercise based on a Table 

Table for Reference 
234' Annual Premium Bates for an Insurance of f 1000 



AOK 


Oedinaey 
Life 


20-Paymknt 
Life 


10-Paymbnt 
Life 


15- Ye A E 
Endowment 


20-Yeae 
Teeu 


20 
30 
40 • 

50 


« 18.50 
23.55 
32.25 
47.95 


926.95 
32.40 
40.65 
54.80 


« 42.76 
50.90 
62.90 
80.80 


$ 65.60 
67.27 

' 69.76 
76.20 


9 13.00 
15.40 
21.50 
37.70 
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Solve to find X. Use the reference 




A«. 


Kind or Pdliot 


PaCI or POLIDT 


1. 


50 


Ordinary Life 


S 7,500 


3. 


30 


15-Year Endow. 


. 12,500 


3. 


20 


20-Payment 


9,500 


4. 


40 


10-Payment 


8,000 


5. 


50 


10-Payment 


8,000 


6. 


30 


15-Year Endow. 


X 


7, 


20 


10-Payment 


X 


8. 


20 


Ordinary Life 


X 


9. 


X 


Ordinary Life 


9,000 


10. 


X 


20-Year Term 


10,000 


Il- 


X 


20-Payraent 


13,000 


ia. 


30 


X . 


6,000 


13. 


20 


X 


4,000 






Written Problems 



235. 1. .A man 40 years oM took out a 
endowment policy for $ 7,000. He received 
dividends from the surplus fund of the com] 
follows : S 12.50, $ 10-75, S 13.65, $ 14.85, J 
814, $16, $15.25, $13.50, $14.60, $15 
$ 12.75, $ 14, $ 15, At the end of the 15 y 
is paid the face value of hia policy. How 
money did he receive from the company altoj 
How much does this sum exceed the tot 
miums that he paid ? 
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. A man 30 years old takes out an ordinary life 
/ oi $ 3,500. If he is killed in a railroad 
t two years later, how much does the company 

A man of twenty takes out a 20-year term 
r for S 2,000. He dies at the age of 66. What 
; does the company make ? 
Obtain from the local agent of a life insurance 
any a description of a $ 5,000 20-year endow- 
policy for a man 25 years old. Find out the 
al premium on this policy. 
Obtain a description of an ordinary life policy 
5,000 for a man 25 years old. Compare the 
ium on this policy with the premium to be 
on the policy in problem 4. Why is this pre- 
1 less than the premium on the endowment 



COMPOUND INTEREST 

Study Exercise 

236. 1. Interest on both the principa 
overdue interest added to the principal 
compound interest. 

2. The collection of compound interest 
lent or due cannot be enforced, as the la' 
different states generally prohibit it. 1 
custom is to char^ simple interest onlj 
interest is not paid when it is due, interei 
unpaid interest cannoj; be legally collectec 

3. But if the interest is reinvested as 
is paid in, so that it too bears interest, 
mode of increase is the same as in com 
terest. Problems involving the result of 
ment of interest, as soon as it is paid 
sometimes, especially with life insurance ( 
and loan associations. 

4. Most savings banks allow corapoun 
on their deposits. 

5. Find the compound interest, coi 
semiannually, on $ 200 at 4 % per ai 
2 years. 
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Pbocess and Explanation 

$ 200 first principal 

.02 rate for ^ yr, 

4 first interest 
200 

204 amt. at the end of ^ year 
.02 



4.08 second interest 
204 



208.08 amt. at the end of 1 year 
.02 



4.16 third interest 
208.08 



212.24 amt. at the end of 1^ years 
.02 

4.24 fourth interest 
212.24 

216.48 amt. at the end of 2 years. 

If we subtract from the last amount the origi- 
nal principal, we obtain the compound interest. 
$ 216.48 - $ 200 =« $ 16.48, the compound interest. 
The simple interest is $ 16. Hence, in this instance, 
the compound interest exceeds the simple interest 
by 48^. 

Written Exercise 

?37. 1. Find the amount of $ 5,000 at 5 % for 
three years, the interest being compounded annually. 

2. Of $ 4,000, 3 years, 3 % semiannually, com- ' 
pounded semiannually. 



COMPOUND INTEREST 



229 



3. Of $ 1,000, 4 years, 4 % annually, com- 
pounded semiannually. 

4. Of $ 1,000, 4 years, 4 % annually, compounded 
annually. 

Compound Interest Tables 

238. Business men save time by computing the 
amoimt in compound interest, by the use of tables. 





Compound Interest Table Giving 


THE Amount on 


$1 


Yr. 
1 


2% 


^% 


8% 


8i% 


4% 


4i% 


5% 


1.02000 


1.02600 


1.03000 


1.03600 


1.04000 


1.04600 


1.06000 


2 


1.04040 


1.06063 


1.06090 


1.07123 


1.08160 


1.09203 


1.10260 


3 


1.06121 


1.07689 


1.09273 


1.10872 


1.12486 


1.14117 


1.15763 


4 


1.08243 


1.10381 


1.12661 


1.14762 


1.16986 


1.19262 


1.21551 


5 


1.10408 


1.13141 


1.16927 


1.18769 


1.21666 


1.24618 


1.27628 


6 


1.12616 


1.16969, 


1.19406 


1.22926 


1.26632 


1.30226 


1.34010 


7 


1.14869 


1.18869 


1.22987 


1.27228 


1.31693 


1.36086 


1.40710 


8 


1.17166 


1.21840 


1.26677 


1.31681 


1.36867 


1.42210 


1.47746 


9 


1.19509 


1.24886 


1.80477 


1.36290 


1.42331 


1.48610 


1.66133 


10 


1.21899 


1.28009 


1.34392 


1.41060 


1.48024 


1.66297 


1.62889 



Written Exercise 

►. Using the above table, find the amount at 
4 fo, interest compounded annually. 

1. $ 200, 4 yr. • 2. $ 300, 5 yr. 

3. $ 600, 3 yr. 4. $ 250, 3 yr. 

5. $ 750, 7 yr. e. $ 1,000, 10 yr. 

7. $ 960, 9 yr. s. $ 275, 6 yr. 

9. $ 385, 8 yr. 
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Written Problems 

240. 1. A young man has $ 2,000 invested at 6 %. 
He wants to know what this will amount to in 
5 years, if the interest is reinvested at the end of 
each year, at the same rate. 

2. Using the compound interest table, find the 
amount of $400 at 5% in 4 years, compounded 
semiannually. 

Process and Explanation 

When interest is compounded semiannually, 
take one half the rate for twice the time. That 
is, take in this example, 2^ % for 8 years. 

$ 1.17166 = amt. of $1 for 8 yr. at 2^%. 

400 x$ 1.17166 = $ 468.66 = amt. of $400 for 
8yr. at2i%. 

3. Find the amount of $ 950 at 6 % for 60 yr., 
compounded annually. 

4. The population of a town increased every 
year 2 % on the population of the preceding year. 
Three years ago it was 12,000, about what is 
it now? 

Suggestion: Increase in population is approxi- 
mately found by this method employed in solving 
compound interest problems. 

5. A certain town increases, partly by immi- 
gration, every year 2^% over that of the year 
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before. If the population is now 35,000, what will 
it be in 10 years ? Give the answer to the nearest 
hundred. 

6. Can a town of 20,000 inhabitants, increasing 
every year at the rate of 2 %, have a population of 
30,000 in 5 years? Answer by making a rough 
computation only. 

7. A school enrolls for the year 1912-1913, 
2,760 pupils. The enrollment increased 1913- 
1914, 10% ; and the registration of the first term 
1914-1915 showed increase of 12% above the en- 
rollment of 1913-1914. What was the enrollment 
of 1913-1914? That of the first term, 1914-1915 ? 

8. A school system has a total daily attendance 
for one month of 37,843. The total enrollment 
was 38,594. What was the percentage of at- 
tendance ? 

9. The 1900 census reports the population of a 
certain city as 285,692, which is thirty-seven per 
cent more than the census report of the population 
for 1890, and 29 % less than the population given 
in the census of 1910. What was the population 
in 1890? That of 1910? What was the average 
rate of increase per year ? 

10. Obtain from the local bank a statement of 
the method by which interest on savings accounts 
is computed. Is this method a compound interest 
method ? 
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Written Exercise 

241. Using the compound interest table, find the 
amount at 5%, interest compounded semiannually. 

1. $400, 2 yr. 2. $800, Syr. 3. $575, 4 yr. 

4. $425, Syr. 5. $675, Syr. 6. $700,S^yr. 

Explanation. — The amount, due to compound 
interest, becomes large, for long periods of time. 
Thus, $1 at 6%, compounded annually for 60 
years, amounts to $ S2.96. The amount in simple 
interest is only $4.60, nearly one-seventh of the 
compound interest. 
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Study Exercise 

A savings bank is a bank established and 
maintained for the purpose of receiving deposits 
of money and paying interest on the deposits. 
National banks, state banks, and many trust com- 
panies have savings departments. Savings banks 
and savings departments in banks are generally 
under the control of the government. 

Savings banks pay interest on a sum of money 
which has been on deposit for an entire interest term. 
The lengths of such interest terms vary ijQ different 
banks. Usually there are two terms per year, one 
extending from Jan. 1 to July 1, the other from 
July 1 to Jan. 1. Sometimes there are four terms, 
namely the periods of time between the following 
successive dates : Jan. 1, April 1, July 1, Oct. 1. 

Written Problems 

243. 1. William Murray deposits money in a 
savings bank* which pays interest on Jan. 1 and 
July 1, at 4% per annum. He is provided with a 
bank book which shows the following entries. 
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Pagk.op Bans Book 



D.K«T.. 


D«WH OVT 


Ihtdiot 


BA.A-C. 


200 


00 










200 


00 


100 


00 










30O 


00 










4 


00 


304 


00 






60 


00 






254 


00 










5 


08 


269 


08 


76 


00 


25 


00 


5 


18 


334 
314 


08 

2e 

20 













29 


320 


55 










6 


41 


326 


06 



did each of the deposita begin to draw 
On what sum was each interest corn- 
Why ? Does this bank pay compound in- 
Explain. 

Q Smith deposited in a savings bank S 195 
!8, 1914, $75 on Jan. 1, 1915, and $35 
31, 1915. He took out $25 on Oct. 23, 
1 $45 on June 16, 1915. Interest at 4?^ 
m ia due Jan. 1 and July 1. Make the 
tries in his bank book and 6nd the balance 
1, 1915. 

1 the balance due Jan. 1, 1916, on the fol- 
icount, with interest at 3^%, due Jan. 1 
1. Deposits: June 30, 1914; $400; 
914, $100. Withdrawals: July 1, 1914, 
V. 8, 1915, $36. 
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*. A savings bank pays interest on deposits on 
*^^ii. 1, April 1, July 1, and Oct. 1, at 4 % per an- 
^^tti. John Brown made the following deposits: 
Vil 1, 1914, $250, Sept. 1, 1914, $175. He 
withdrew $ 50 on Oct. 10, 1914. Find the balance 
^^6 Jan. 1, 1915. Write out the statements which 
appear in his bank book. 






I 

1 



PARTNERSHIPS AND CORPORATIONS 

Study Exercise 

244. When two or more persons wish to engage 
in business requiring a comparatively small sum of 
money, they may form a partnership. We have had 
some problems on partnership on pages 119-120. 
In an ordinary partnership or firm each partner 
is liable, together with the others, for the whole 
indebtedness of the fixm. 

In recent years the old-time partnership has 
been largely supplanted by a stock company or 
corporation. A corporation, generally uses more 
capital, contributed by many, perhaps several 
thousand, individuals. A corporation is organized 
under a state law and has a board of directors or 
officers, elected by the members, to conduct the 
business. The state law gives, it certain powers 
and privileges, but also subjects it to certain limita- 
tions. A corporation, through its officers and 
directors, can legally transact business like an 
individual. 

The persons contributing the money, or capital, 
to start the business, constitute the members of 
the corporation. 

236 
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The capital or capital stock is divided into shares, 
usually of $100 each. A member of the corpora- 
tion owns one or more shares of stock and is called 
a stockholder. As a rule the shares of the cor- 
poration can be bought and sold. 

John Mills has $ 500 to invest. He knows that 
the New York Coal and Coke Company is a pros- 
perous company and he decides to buy some of its 
shares. He can buy five $ 100 shares for $ 500. 
He pays the money and receives in return the 
certificate on page 238 which shows that he is the 
owner of five shares and is a stockholder in 
the company. 

After all expenses are paid, the earnings of. the 
company are divided among the stockholders. The 
sum paid is called a dividend. A dividend is a 
certain per cent on the face value or par value of 
each share. 

Sometimes the capital stock is divided into two 
kinds, preferred and common. On preferred stock 
a dividend is usually guaranteed, and this must 
be paid before any dividend is paid on the com- 
mon stock. Usually no dividend is guaranteed on 
common stock. 

When a business is prosperous and pays large 
dividends, the stock usually sells above par. It is 
then said to be at a premium. If a company is 
not able to pay large dividends, its stock usually 
sells below par and is said to be at a discount. 
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When stock is quoted at 97 or 105, it means that 
a share whose par value is $ 100 can be bought 
for $ 97 or $ 105. 

In promotion and development companies, as 
mining, stock-raising, stocks are often issued with 
liability to assessment. Assessment is a tax de- 
termined by a corporation and levied upon the 
stockholders. Assessments may be made fdr the 
purpose of improvement, development, or meeting 
losses incurred in the course of business. The 
statement of an assessment is usually made in the 
terms of percentage, as a certain per cent of the 
par value of the capital stock of the corporation. 



INCORPORATED UNDER THE LAWS OP THE STATE OP NEW YORK 



Jfo. 76 

Capital Stock 1 800,000 

This certifies thatS 

of- :Svv-& _ . - , - share 

of the Capital Stock 

Neto gork 

transferable only on 
accordance with the{rUl 
company an surrende^ 

J^ew To 
Secretary. 




5 Shares 

$c Coke Compang 



000 Common $ 75,000 Preferred 

0-^^ MM^ is the owner 

o^ hundred dollars each 

O 

Coke Company 

bo^s of the Company in 
^fnd regula;tions of said 
[ this certificate. 

ril 12, 1914. 

President 
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245. 1. Examine this stock certificate. 
What is the entire capital stock ? 

2. How much o£ New York Coal and 
Company stock is common stock ? 

3. ■ How much of New York Coal and 
Company stock is preferred stock ? 

4. Of which kind of stock is this certificati 

5. What is meant by the statement tha 
stock is transferable only on the books o 
company ? 

6. Would it be possible for John Mills t 
these five shares to anybody except the coa 
coke company ? 

Written Problems 

246. 1. The New York Coal and Coke Con 
declared a dividend of 6 C^ on the preferred i 
What sum was paid out as a dividend oi 
$75,000 of preferred stock ? 

2. On the common stock the company dec 
a dividend of 5%. What sum was necessa 
pay this? 

Suggestion": First find 10%, then take h; 
that. 

3. How large a check was sent to John Mi 

4. The New York Coal and Coke Compai 
Glared a 6 % dividend on the preferred stock, 
total sum divided among all the stockholder! 
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$10,125. Find the per cent of dividend paid on 
the common stock. 

Process and Explanation 

Dividend on preferred stock = .06 x $ 75,000 = 
$4j500. 

Dividend on common stock = $ 10,125 — $ 4,500 
= $ 5,625. 

Per cent of dividend on common stock = 

$ 225,000) $ 5,625 = .025 = 21 %. 

5. How much money must the company take 
from its treasury to pay a dividend of 6 % on the 
preferred and 4^ % on the common stock ? 

6. In Ex. 2, how large a check does a stock- 
holder receive who owns 250 shares of the com- 
mon stock and 130 shares of the preferred stock ? 

7. A corporation with a capital of $100,000 
loses $2,500. What per cent of his stock must 
each stockholder be assessed, to meet this loss ? 

8. John Mills learns that shares of the New 
York Coal and Coke Company sell at 118f and 
decides to sell. How much does he realize from 
the sale of his five shares, after paying his broker 
^ % on the par value for services in effecting the 
sale ? 

9. How much was realized from the sale of 125 
shares of Illinois Central Railway stock at 112^? 
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Study Exercise 

247. Newspaper clipping showing sales and range 
of prices ^ 





Sales 


Opbn 


High 


Low 


Close 


N. Y. Central . . . 


2,700 


114J 


114} 


113} 


114 


Nevada Copper . 




700 


18i 


18} 


17} 


18 


North. Pacific 




4,000 


117} 


118} 


116} 


118} 


Pacific Mail . 




100 


26} 


26} 


26 


26} 


Pullman . . 




100 


166} 


166} 


156} 


166} 


Union Pacific . 




200 


162| 


162} 


169} 


161} 


U. S. Steel . . . 




121,100 


70} 


70} 


68J 


70 


" p'f'd. . . 


1,100 


116| 


116} 


116} 


116} 



1. The table given here shows the transactions 
in a few stocks during one day. The U. S. Steel 
Co. has two kinds of stock listed, the second being 
preferred stock (p'fd). Of this preferred stock, 
1,100 shares were sold that day, the price at the 
opening being 115f a share. The highest price 
paid was $ 115^ ; the lowest was 115f . The price 
at the close of the day was $ 115^. The preferred 
stock of this company is seen to be " above par," 
while its common stock is " below par." 

Written Exercise 

248. 1. Find the cost, at the opening price, of 250 
shares of each stock in the table. The cost in- 
cludes a brokerage oi\% of the par value. 
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Process and Explanation 

Total cost per share = selling price + brokerage. 

1 share N. Y. Central stock costs $114J+$|- = 
$114|. 

250 shares N. Y. Central stock cost 250 times 
$114|= $28,593.75. 

2. Find the difference in cost of 500 shares of 
Northern Pacific stock at the high and the low 
price given in the table. 

3. I bought 1000 shares of Nevada copper stock 
at the lowest price in the table and sold the same 
at the highest. I had to pay the usual brokerage 
of I" % both for buying and for selling. Did • I 
gain or lose, and how much ? 

4. A man sells 1000 shares of Union Pacific stock 
at the opening price. Allowing for |- % brokerage, 
how much does he realize from the sale? 

5. Compute the profit in buying 2000 shares 
U. S. Steel at the lowest figure and selling them 
at the closing figure, when ^ % brokerage is paid 
for buying and for selling. 

6. From these quotations make up problems of 

your own. 

Study Exercise 

249. The graph shows the fluctuations in the 
quotations of railroad stock from week to week 
during the first seven months of a year of financial 
uncertainty. 
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April Mu Jams Ji 



V 



1. Tell from this graph what the quota! 
railroad stock were on an average, from \ 
week. When were they lowest ? When h 

2. If a speculator bought stock the secoi 
in February and sold it the last week ir 
did he gain or lose ? 

3. During May, June, and July Industrii 
fluctuated from week to week as follows : 

For May : 88, 87, 87, 82 per cent. 
For June: 83, 81, 82, 84 per cent. 
For July : 85.5, 84, 86, 85 per cen 

4. Prepare a graph like the one ab 
show graphically the fluctuations in thes 
quotations. 



BONDS 
Study Exercise 

250. Corporations, like individuals, sometimes 
borrow money. The same is true of cities and 
states. This is usually done by the issuing of 
bonds. 

A promise to pay a certain sum of money, signed 
by the officers of a corporation under its corporate 
seal is called a hond. To insure the payment of 
the money, the bonds' issued by corporations are 
secured by a mortgage, which is an agreement that 
the owners of the bonds may sell the property of 
the corporation, if the bonds and the interest on I 

them are not paid by the corporation. 

Care must be taken not to confuse stocks and 
bonds, or stockholders and bond owners. The 
stockholders are members of a corporation and 
the owners of the stock ; bond owners are lenders 
to the corporation. Bonds bear a fixed rate of 
interest; the income of stocks depends upon the 
earnings of the corporation, after the interest on 
the bonds issued by the corporation, and other run- 
ning expenses, have been paid. 

244 
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Bonds issued by corporations are called corporate 
bonds ; those issued by the United States, by states, 
cities, or counties are called government bonds. 
Government bonds are not secured by mortgage. 

Bonds may be bought or sold in the same way as 
stocks. The income on bonds, and brokers' fees, 
are computed on the par value of the bond. 

Coupon bonds are bonds with interest certificates 
attached, which may be cut off at specified dates 
and presented for payment to bearer at a bank or 
wherever the bonds are issued. 

Registered bonds are recorded in the books of 
the company that issues them, with the name of 
the owner. The owner cannot transfer them 
unless he notify the company and have the name 
of the party receiving them recorded in the com- 
pany's books. 

Written Problems 

251. 1. The New York Coal and Coke Company, 
refei*red to on page 236, decides to enlarge its business 
by the purchase of more delivery wagons and other 
equipment and by the enlargement of its yards for 
the storage of coal. To effect these extensions of 
its business the company needs $ 50,000. Lacking 
the necessary funds, it issues bonds. Each bond has 
a face value of $ 500. How many bonds are issued? 

2. Each bond is issued for the period of 10 yr., 
with interest at 5%, payable semiannually. John 
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Smith lends the company % 500 and receives one of 
these bonds in return. How much interest does 
John Smitji receive every six months? How much 
in the ten years before the company pays back the 
money ? 

3. How much interest must the company pay 
on the 100 bonds every six months? How much 
duf ing the ten years ? 

4. When John Smith collects the interest on his 
bond, he tears off from his bond a coupon^ which 
reads as follows : 

Interest Coupon 



Cj^e NetD gorit Coal $c Coke So. 

will pay to bearer at the Second National 
BankyNeiv York^ N. Y. 

^w-&Cv^& a/yvd ^'^'^^^>^-^^^'^<^^^^^J^ollars 

100 

on the f6 cLa^u at Tyiayr, /<^/^, being o^ioo 
n^uyyttk^ interest on coupon bond cAo. 3/. 

Secretary. 



5. When and where can he collect his interest ? 

6. The next coupon is like this, except that the 
date is six months later. Just how does the next 
coupon read ? 

7. How many such coupons did the bond orig- 
inally have ? 
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8. How many does John Smith tear off every 
year? 

9. If the bonds of the New York Coal and 
Coke Co. sell at 5|- % above their par value, how 
much could John Smith realize from the sale of his 
bond, after paying ^ % brokerage ? 

10. James Hajrwood has 5 % bonds which yield 
him $ 80 annually ; what is their par value ? 

11. He has 4^ % bonds having a face value of 
$ 8,000. What interest do they yield him a year ? 

12. The semiannual coupon of a city 6 % bond 
is $ 150. What is the face of the bond? 

13. A government bond of $5,000 yields $100 
annually. What is the rate of interest ? 

14. A corporation fails in business and is able to 
pay only 80 ^ on the dollar on its bonds. I hold 
bonds with a face value of $ 6,000. How much do 
I lose ? 

Written Problems 

252. 1. George Cort owns five shares of common 
stock of the New York Coal and Coke Co. ; John 
Smith owns one of the $ 500 bonds issued by that 
company. One year the earnings of the company 
are $ 16,150. Out of this sum the company has 
still to pay the annual interest on the bonds ; the 
balance is divided among the stockholders, the pre- 
ferred stock to receive an annual dividend of 6 % . 
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Who received the larger amount during the year, 
George Cort or John Smith ? 

Outline of Process 

(a) Find the annual interest on all the bonds. 
(6) Find the total dividend on the preferred 
stock. 

(c) Subtract the sum of these two from $16,150, 
and you get the amount to be paid in dividends on 
the common stock. 

(d) Find the annual rate of the dividend on the 
common stock. 

(e) Then find the amount paid George Cort m 
dividends. 

• 

(/) Find the interest received by John Smith. 
(g) Compare the two amounts. 

2. When United States 4 % bonds are quoted at 
116|-, what rate of interest will the purchaser of 
such bonds receive on his money? (Take into 
account ^ % brokerage.) 

3. What is the cost of 25 bonds ($1,000 each) 
of Brooklyn Rapid Transit bonds at the price of 
89 J, including brokerage ? 

4. I gave my broker orders to sell $20,000 
Missoiui Pacific 4 % bonds at 95 and buy $ 10,000 
Union Pacific 4% bonds at 105f. My broker 
charged me |^ % brokerage in each of the two trans- 
actions. What balance was placed to my credit? 
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5. A man purchased some stock at $108 a 
share, which yielded an annual dividend of 6^ % . 
What was the rate of income on the investment ? 
(Remember the ^ % brokerage.) 

6. I receive $270 a year interest on bonds 
whose face value is $ 6,000. What is the rate of 
interest ? 

7. Which yields a greater rate of income, a 4 % 
bond bought at par value, or a 3 % bond bought at 
70? 

8. If a man has money to invest, which will he 
prefer, a stock paying regularly a 6 % annual div- 
idend, which he can purchase at 125, or a 5 % bond 
at 98, the two investments being considered equally 
safe ? 

9. A speculator bought 500 shares of railroad 
stock at 83J and sold it the same day for 89|-. 
How much did he gain ? How much did his broker 
receive ? 

10. Money in a Savings Bank pays me 3% 
annual interest. I take it out, and buy fifty $ 100 
bonds at 110|-. The bonds bear 4% interest. Is 
my annual income increased or decreased ? How 
much? 

11. How much interest will be received each 
year on ten U. S. 3's ? What rate of interest does 
this investment bring if the bonds were bought 
at 102 ? 
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Written Problems 
253. Bond Transactions, July 21. 

Sales Pkiok 

10,000 N. Y. City 4's lOlf 

6,000 C. B. & Q. 4's 97| 

1,000 Colorado Southern 4f s 95| 

10,000 Manhattan 4's 93^ 

10,000 Texas Pac. 5's 109 

3,000 West Shore 4's 97| 

1,000 Wisconsin Cent. 4's 90| 

The adjoined list shows newspaper quotations of 
New York bond transactions. The first line means 
that New York City bonds bearing 4% interest 
were sold, the total face value of the sales being 
$10,000, and the price $ lOlf per $ 100 of face or 
par value. 

1. Find the proceeds from each of these sales, 
allowing the usual brokerage. 

2. Find the brokerage at ^% on each of the 
above sales. 

3. On August, 1914, a city borrowed $ 350,000 
to erect a new high school building, and issued 
4^% 15-year coupon bonds. These bonds had 
each a face value of $ 1,000. They were turned 
over to brokers for sale. The credit of the city 
being considered good, the bonds sold above par, at 
102|^. How much did the city get after the bonds 
were all sold ? 
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4. How much did the brokers earn in the pre- 
ceding transaction ? 

5. How much did a man pay who bought seven 
of these $ 1,000 bonds ? 

6. If interest is payable semiannually, how 
much is the interest named on each coupon? 
What date is named on the last coupon of each 
bond ? 

7. Which is the better investment, 4% bonds 
at 106^ or 5% bonds at 115|^, the security being 
regarded equally good in both ? 



REVIEW 

Oral Exercise 
1. Explain the formulas p^hxtj 6 = -2? 

h 

2. How are the second and third formulas de- 
rived from the first ? 

3. In computing profit and loss, what is taken 
as the base ? What as the percentage ? 

4. In taxation, what is the percentage ? What 
is taken as the base ? 

5. In commercial discount what sum is taken 
as the base ? What one as the percentage ? 

6. Make similar statements relating to conmiis- 
sion and insurance. 

7. State the difference between simple interest 
and compound interest. 

8. What is meant by exact interest ? 

9. What is the 5 % interest of $ 300 for 3 yr. 
4 mo.? 

Written Problems 

255. 1. A house worth $ 4,000 was insured for | 
of its value, at 1|^ % . What was the premium ? 

2. If a company with a capital stock of $ 100,000 
loses $ 5,000, what % of the capital stock is the loss ? 

252 
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3. At what rate per cent will $ 200 yield $ 36 
interest in 3 yr. ? 

4. A book costing $ 6 was sold for $ 4. What 
per cent of the cost was lost ? 

5. If boots that cost $ 3 a pair are sold for $ 4, 
what part of the cost is gained ? 

6. A horse was sold for $ 50 less than it cost. 
If the loss was 20 % of the cost, find the cost. 

7. In New England there are 15 motor vehicles 
for every 1,000 population. At this rate, how 
many are there in a town of 4,200 inhabitants ? 

8. For the entire United States there are said 
to be 11 cars for every 1,000 of population. If the 
total number of cars is 1,100,000, what is the es- 
timated population ? 

9. A merchant gained $4,761 in one year on 
goods sold at a profit of 23 %. What was the cost 
of the goods ? 

10. A stock of goods was sold at $375, which 
was a loss of 7 % . What did the goods cost ? 

11. A real estate man sold two houses at $ 5,000 
each and lost 20 % on the first, but gained 20 % on 
the second. How much did he gain or lose on the 
two transactions ? 

12. A lawyer collected 75 % of a debt of $ 1,760, 
and charged 5 % commission on the sum collected. 
How much did the creditor receive ? 
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13. An agent was paid % 355 for collecting rents. 
How much did he collect, his commission being 

5%? 

14. If the rate of taxation is 6f mills on a dollar, 
what is the assessed value of a residence on which 
the taxes are $43.20 ? 

15. What is the duty, at 2|^ per pound, on 72 
boxes of fruit, each weighing 23^ lb., the tare being 
3 lb. a box ? 

16. A cargo worth $ 1,275 was insured for f of 
its value, at 3J%. In case of shipwreck, what 
would be the total loss to the owner, including the 
premium ? 

17. A man's life is insured for $ 5,000 at an 
annual cost of $ 160. What was the annual pre- 
mium per $ 1,000 ? 

18. Find the interest of $1,243 from April 1, 
1913 to June 25, 1914, at 6 %. 

19. What is the interest on $292.50 for 3 yr. 
8 mo. 24 da., at 5 % ? 

20. What is the interest on $ 785 from March "20, 
1912 to August 7, 1914, at 6 % ? 

21. Find the interest on $ 850 from Feb. 3, 1910 
to April 6, 1915, at 4%. 

22. Write -a promissory note for $950, payable 
to the order of John Hay after 90 days with in- 
terest at 7 %, and signed by Harvey Noble. Name 
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the payee ; the maker of the note. How must the 
note be indorsed for transferring it to bearer ' 
transferring it to W. P. Jones or order V 

23. In what time will $ 400 produce S 77 ii 
at 5^%? 

24. How long must 1 940 be at simple ii 
at 6% to amoimt to $1,109.20? 

25. In what time w|^1 a sum of money 
simple interest be doubled.? &w— a* ''V/" 

36. What principal ■will produce $720 in ■ 

27. Find the compound interest on $ 4 
3 yr. at4%. 

28. What must be paid for 275 $100-sh. 
Telegraph stock at 12 % premium, brokerage 

29. I bought 150 shares of railroad stock 
and later sold them at 112^, paying broker 
each case ^ % . What was my gain ? 

30. What is the rate per cent of income r 
from 6 fe bonds bought at 85 ? 

31. A grain dealer paid $ 175 for insuring t 
of wheat at l^fc. For how much was it ine 

32. A man paid $5,960 for a farm and 
for $ 6,500. What was the gain per cent ? 

33. When the entire budget of a city is $ 
and 625 men pay $ 1 apiece poll tax, what n 
the rate of taxation per $ 1,000, if the total a; 
valuation is $ 3,700,000 ? 



APPROXIMATIONS 

Oral Exercise 

Estimating the cost. 
State the cost of the following, giving only 
approximate answers : 

1. 8 yd.® $2.98. 

Process and Explanation 

$2.98 is nearly $3, 
8 X $ 3 = 24, appr. ans. 



2. 


15 bu. at 49^^. 






Process and 


Explanation 




494^^ is near 


ly «i, 




15 X S^= $ 7.50, appr. ana. 


3. 


17-1 yd. @ 99^ 


4. 17|yd.@$1.99 


5. 


ISf yd. @ $ 1.95 


6. 47|yd.@33;^ 


7. 


79 lb. @ 49^ 


8. 32|lb.@12^^ 


9. 


47^ lb. @ 16|^ 


10. 100 lb.® 14^^ 


11. 


300 bu. @ 97|^ 


12. 2000bu.@99i^ 


13. 


1950ft.@9|^ 


14. 4458Jft.@ll^ 


IS. 


30 A.® $497.50 


16. 60 A.® $305.90 


17. 


76| A. @ $ 25 


18. 79 books ® 12^^ 


19. 


41 books @ 51J^ 


20. 119 books® 40^ j!« 
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. Find the interest, approximately : 
1. $209 at 6% 2yr. 6da. 
a. $1,800 at 656 2 yr. 3 da. 

3. $400 at 6% Syr. 11 mo. 

4. $ 700 at 6 54 4 yr. 11 mo. 18 da 

5. $698 at 6 5S 2 yr. 

. Find the rate per cent approximate] 

1. Base 1,200, percentage 59. 

2. Base 1,799, percentage 108. 

3. Base 3,009, percentage 150. 

4. Base 798, percentage 56. 

5. Baae 12,000, percentage 239. 



PART THREE 



VOCATIONAL ARITHMETIC 



ACCOUNTS, BILLS, AND STATEMENTS 

Introduction 



1. A cash account shows the cash received 
and the cash paid out ; also the amount of cash on 
hand. The cash received is entered on the left or 
debit side; the cash paid out is entered on the 
right or credit side. Debit and credit are expres- 
sions used to indicate value received and value 
delivered. 



2. 








Cash 










1915 
March 


1 

2 

25 


On hand 

Salary 

Interest 


$305 
250 

70 


50 
60 


1915 
March 


2 

7 

28 


House rent 
Books and 

stationery 
Household 


$60 
15 


65 




1 


On hand 


626 
374 


10 

70 




31 


expenses 
Balance 


175 
374 
626 


75 

70 
10 


April 


• 





3. Examine this cash account and tell what 
sums were received and what sums were expended. 
How much cash was on hand at the beginning of 
March ? How much at the end ? 
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Keeping Accounts 
260. 1. Continue this cash account j 
with the following items : April 2, receivi 
$ 250 ; April 2, paid house rent, $ 60 ; 
paid doctor's bill, $72.75; April 17, pai 
cycle, $35.50; April 20, paid for clothes, 
April 22, received interest, $35; April i 
hold expenses, $140.65. 

2. Write out a cash account of your rec 
expenses during the past month, and fine 
ance at the end of the month. 

3. A college student receives from ho 
on Oct. 1. He pays $25 tuition and $ 
tory fees on Oct. 2; $12.50 for books o: 
$ 15 room rent on Oct. 4. On Oct. 15 
some old books for $ 2.50. On Oct. 31 
$21.50 for board. His incidental expi 
$17.75. Make out his cash account for ( 

4. Close the following account and 
amount on hand : 











Cash 






July 


1 


On hand 


189 


46 


July 


1 


Kent 




1 


Salary 


225 






H 


Bicycle 




Ifi 


Interest 


44 


S{( 




V 


Servant 




17 


Interest 


75 


50 




9 
10 
11 
14 
IS 


Grocery 
Meat 
Dairy 
Medici n» 
Doctor 
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5. Write the cash account for a boy, for the 
month of December. Dec, 1, cash on hand, $ 7.85 ; 
Dec. 5, bought a pair of skates, $1.25; Dec. 7, 
bought a geography, $.95; Dec. 9, received for 
work done in store, $ 1.00 ; Dec. 11, received for 
splitting kindling, $ .35 ; Dec. 22, bought Christ- 
mas presents, $1.80 ; Dec. 23, bought more Christ- 
mas presents, $2.35; Dec. 25, gift from Uncle 
John, $ 1.00 ; Dec. 27, paid for sharpening skates, 
$.15; Dec. 28, bought a sled, $1.15. How much 
is the balance on hand ? 

6. Continue the boy's account for January and 
find the cash on hand at the close of the month. 
Jan. 2, bought stationery, 25)^ ; Jan. 7, bought 
cap, 75^ ; Jan. 13, received for work in store, 
$ 1.25 ; Jan. 15, paid for sharpening skates, 15^ ; 
Jan. 18, bought knife, 55)^ ; Jan. 19, received 
for shoveling snow, 25^ ; Jan. 21, bought paper 
and ink, 35^; Jan. 24, bought pair gloves, $.75; 
Jan. 27, paid for ticket to a lecture, 25^. 



BILLS AND STATEMENTS 

Review of Bills 

261. 1. A written statement of goods sold 
services rendered is called a bill. When a 
paid, the person receiving the amount writes 
bottom Paid or Received payment, and aig 
name, or the name of the firm which he 
sents. This shows that the bill has been 
When the bill is receipted in this fray, it is a 
receipted bill. If, by some oversight, thos 
sold the goods should attempt to collect tl 
a second time, the purchaser shows the rec 
bill, as evidence that the bill has been paid 
ceipted bills should be kept on file for one ye 

2. Mb. F. M. Borer 

To THE RUSTIC HOME DAIRY CO. 

For the Month oi Feb. 1912 

Telephone 442 Ron 

39 qt. Bottled MUk @ 13 qt. for Jl 

8 hf. Pt. Standard Cream @ 40 1" a pt. 

6 hf. Pt. X Cream @ 50/ a pt. 

2 M. Pt. XX Cream @ QOf a pt. 

2 qt. Buttermilk @ 5/ 
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GIDDENS BEOS. 

15th and Cuhtis Streets, 

Denvkh, Colo., Jan. 31, 1912. 

Mrs. C: a. CHAPIN, 
1747 Arafahoe St., Df.nvbr, 



1 doz. towels, 21* 

6j yd. easing .17, i-o* 

2 towels, ™ 



1 doz. napkins, ^-^^ 
lOJ yd. sheeting .23, 2- 
6 yd. sheeting .23, i-83 

Paid Feb. 17, 1912. 

Giddens Bros. 

per L. C. 



Maldog out a Bill 
262. 1. On April 7, 1912, Mr. John Halifax 
purchases from the Murray Drug Co. in Nashville, 
Tenn., the following articles: 1 lb. vaseline $.35, 
1 bottle listerine $ .68, 5 lb. plaster of Paris @ 
$ .10, 1 bottle tooth powder $ .25, 6 bottles 
Bethesda water @ $.50. Write out the bill 
which The Murray Drug Co. sends Mr. Halifax on 
April 30 and the signature attached by the drug 
company when the bill is paid on May 13. 

2. Make out a bill that some merchant in your 
town sends to one of his customers. 

3. John Green has been working for George 
Brown 6^ da- at $2.50 a day and has furnished 
40 lbs. of nails @ 3^^, and 695 ft. of lumber at 
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$22.75 per M. Make out the bill that Gi 
seat to Brown, inserting appropriate dates 
places. 

4. Orr & Co., dealers in china and glassw 
sell Mrs. Anna Smith a dinner set, 130 pieces, 
$19.86, also 1 doz. extra plates, $2.75, 1 i 
extra fruit saucers, $ 1.25. The expense of crai 
ia $2.50, of carting $.75. Make out a receij 
biU. 

5. Name each of the parties in the follow 
bill. Has it been paid ? 

St. LoniB, Mo., May 1, 19. 
Mr. J. C. White, 

1119 Wood Are., 

To F. C. COLEMAN, M.D., Dr., 

207^200 Market St 



To professional 


tervicea rendered, Jan. 1 to May 1, 
Keceived payment 
May 18, 1915. 


145 


Thanka. 


F. C. Coleman. 





6. M. Jones gave 32 music lessons to A 
Ehrieh at $1.50 a lesson. M. Jones sends a 
to Mr. F. L. Ehrieh, Alma's father. Make out 
bUl and receipt it as if you were M. Jones. 

The MoDthly Statement 
263. 1. The following is a model form of st 
ment sent by a business Brm to a customer : 
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2. 



Milwaukee, Wis., July 1, 1915 
Mr. William Drown, 
Madison, Wis. 

In account with MORLEY & CO. 


1915 
March 

May 

March 

April 

June 


1 

17 

5 

7 

1 

20 


Dr. 

To acct rendered 
To mdse. 
To mdse. 

Cr. 
By cash 

By cash 

By cash 

Balance 


$425 
270 
750 


75 

• 


$1445 


75 

00 
75 


400 
250 

750 


400 




45 



By whom is this statement sent out ? To whom ? 
The part marked Dr. indicates that William Drown 
is Debtor to Morley & Qo. on a previous account 
and for merchandise received. 

The part marked Cr. indicates that William 
Drown is Creditor for three cash payments. 

The Balance shows that William Drown still 
owes Morley & Co. $ 45.75. 



Making out a Statement 

264. 1. John Hay owes Forbes Bros, on Aug. 1, 
$ 300. On Aug. 2 Hay receives merchandise cost- 
ing $ 155.75 ; on Aug. 28 he receives merchandise 
again, costing $ 260.70. On Sept. 1 he pays 
Forbes Bros. $ 625.50. On Sept. 10, Forbes Bios. 
send him a statement. Make out this statement 
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2. The Board of Education, Butte, Monti 
has an account with John W. Graham Compi 
Spokane, Washington. Nov. 1, the account 
dered shows an indebtedness of $ 437.50. Du 
the month of November the Board purchases 
following items: 325 Tarr and McMurry ] 
Geography, First book, at 65 1^ a copy; 135 
Second book, at $ 1.10 a cop/; 500 lb. newspi 
at 5 ^ a pound ; 400 ream foolscap at 80 ^ a re 
A check is sent to J. W. Graham Co., Nov. 15, 
1437.50. Make out statement of account ui 
date of Dec. 1. 

3. George Lincoln owes his grocer, J. A. Ste^ 
& Co., $ 53.35, May 1. In the course of the m( 
his purchases are: 6 doz. eggs at 24^ a do: 
2 bushels of potatoes at $ 1.05 a bushel ; fruit 
vegetables to the amount of $ 7.40 ; 6 lb. of bu 
at 30 ** a pound ; 20 lb. granulated sugar at 5^ 
pound ; 5 lb. bacon at 24 ^ a pound ; a 14 lb. 1 
at 21 ^ a pound. He pays cash on account, $ it 
Make out statement of account under datt 
June 1. 

4. Make statements to be sent out by local 
inesa houses. In this statement give attentioi 
the following items : The address and date, 
name and address of the purchaser or del; 
the name of the business house, the correctnes 
the statement. 
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Balancing an Account 

Second National Bank, in acct. with John Brown. 



1915 










1915 






March 4 


Balance 


73 


45 


March 5 


By check 


23 


75 


April 2 


To deposit 


25 


50 


March 12 


By check 


19 


65 


April 7 


To deposit 


73 


45 


April 1 


By check 


25 


50 


May 3 


To deposit 


115 


63 


April 5 


By check 


9 


78 


June 25 


To deposit 


209 


75 


April 11 


By check 


35 


75 


July 7 


To deposit 


88 


65 


May 17 


By check 


79 


85 


July 30 


To deposit 


67 


25 


July 20 


By check 


146 


65 


Aug. 1 


Balance 









This statement is prepared by the Second Na- 
tional Bank. 

On the left-hand side of this account is shown 
how much John Brown has deposited in the bank. 
On the right are shown the amounts withdrawn 
from the bank by John Brown. Formerly the left 
side was marked at the head Dr., the right side Cr. 
These designations are now usually omitted. Upon 
subtracting the sum of the amounts withdrawn 
from the sum of the amounts on deposit, one 
obtains the balance of the account. The process is 
the same as in Cash Accounts. 

1. Find the balance in this account and check. 

2. Rule a sheet of paper so that it may be used 
for the making of a bank account. Insert four 
deposits items and two withdrawals and balance 
the account. 
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3. What happens if the account is overdra 

4. Secure a check book from the local 
Find out how a person can keep his own ac 
in the check book, 

266. Find the balance in each of the folk 
accounts and check : 



375 


40 


2fl« 


45 


678 


50 


47fi 


37 


378 


87 


50fi 


75 


430 


75 


409 


63 


675 


15 


708 


15 


45 


10' 


87 


45 


75 


05 


7 


77 


12B 


40 


17 


89 


176 


23 















176 


67 


7 


257 


76 


20 


314 


25 


30 


712 


63 


59 


100 


00 


10 


371 


46 


27 


574 


13 


37 


616 


45 


19 


217 


45 


7 









315 


75 


21)3 


36 


1136 


95 


239 


36 


746 


64 


745 


30 


647 


46 


108 


95 


317 


16 


347 


03 


550 


62 


745 


on 


100 


05 


318 


45 


700 


63 


407 


60 


875 


45 


397 


65 


305 


10 


432 


10 











185 


74 


1(1 


87 


23 


7 


206 


48 


25 


18 


24 


2 


527 


39 


SI 


846 


48 


100 


27 


50 




30 


35 




25 


75 




544 


99 
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Making Change 

267. In business, change is made by the method 
of adding. Thus, if $ 2 is given in payment for 
$ 1.78, the clerk will say " One dollar seventy- 
eight cents, eighty, ninety, two dollars,'' and lay 
down each time the coin or coins that make the 
sum named. 

Acting as a clerk, make the change and re- 
peat the amounts, in each of the following cases. 
The first figure is the cost of the purchase, the 
second figure is the amount given in payment. 



1. 


$ JL.cJO, $ ^ 


2. 


$1.60, $2. 


3. 


$1.76, $2 


4. 


$ 1.34, $ 1.50 


5. 


$1.03, $1.50 


6. 


$2.13, $2.50 


7. 


$2.45, $3 


8. 


$3.73, $4. 


9. 


$4.67, $5 


10. 


% o.iO, $ O. 


11. 


$1.25, $1.50 


12. 


S.63, $1 


13. 


$1.98, $5 


14. 


$ ^. f 0, MP O 


15. 


$3.15, $5 


16. 


$ 4.09, $ 5 


17. 


$5.98, $10 


18. 


$2.01, $3 


19. 


$6.18, $10 


20. 


$ . 1 \jj $ J. 
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21. $2.88, $5 22. $6.79, $7 

23. $.91, $1 24. $3.67, $4 

25. $2.51, $3 26. $1.97, $5 

27. $3.17, $4 28. $4.63, $5 

29. $2.57, $3 30. $5.91, $10. 

Using the Telephone 

268. In telephoning, 20-5 means a charge of 
20 ^ for the first 3 minutes and 5 ^ for each addi- 
tional minute. 40-10, or 60-15 has a correspond- 
ing meaning. 

Find the cost of telephoning : 

1. For 7 minutes at 20-5. 

2. For 5 minutes at 40-10. 

3. For 7 minutes at 60-15. 

4. For 6 minutes at 100-25. 

5. For 4 minutes at 100-25. 

6. For 12 minutes at 40-10. 

7. For 5 minutes at 60-10. 

Cost of Money Orders 

269. 1. The fees charged by the United States 
post office for making out money orders that are 
payable at the post office in the United States speci- 
fied in the order are as follows : 
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Sums Over 


Not Ovbb 


Feb 


Sums Over 


Not Over 


Feb 




$ 2.50 


3^ 


$30.00 


$ 40.00 


15^ 


$ 2.50 


$ 5.00 


5^ 


$40.00 


$ 50.00 


18^ 


$ 5.00 


$ 10.00 


8^ 


$50.00 


$ 60.00 


20^ 


$ 10.00 


$20.00 


10^ 


$60.00 


$ 75.00 


25 f^ 


$ 20.00 


$ 30.00 


12)^ 


$75.00 


$100.00 


30^ 



2. William Bartlett sends a money order to 
John Hay for $ 67.50. How much must he pay 
to the clerk at the money order window ? 

He must pay the face of the order, $ 67.50, and 
a fee of 25 ^ in addition. 

3. How much must be paid for a postal money 
order of $ 45.75 ? 

4. Harry Jones buys three money orders for 
$15.73, $27.60, and $11.45. How much must 
he pay for the three orders? If he could have 
used one order for the entire amount, how much 
would he have been able to save by so doing ? 

5. Mr. Emery goes to the money order depart- 
ment at a post office and has the following money 
orders cashed: $7.68, $1L73, $15.39. He also 
purchases money orders for the payment of 
amounts, as follows: $2.52, $15.45, $44.63. 
How much did the sum paid to the clerk exceed 
the sum received ? 

6. By what methods may money be paid to a 
person at a distance ? 
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Oral Exercise 


27a state rapidly the total cost of postal n 
orders for : 


1. 12.68 


2. $4.21 3. $ 


4. $10.41 


5. $26.86 6. t 


7. » 46.67 


8. $40.46 9. $ 


10. $67.05 


11. $55.36 la. $ 



Telegrams 

273- Telegrams are classified by the tele] 
companies of tlie United States as (1) Day Me: 
(2) Night Message, (3) Day Letter, and (4) : 
Letter. 

The rate for day message is based upon min; 
of ten words, and zone, as Chicago to San Fran 
$1.00, New York to Philadelphia, 2y. '. 
messages are sent at reduced rates, but are ni 
livered until the morning of the next folic 
business day. The charge for night messages i 
than the charge for sending day messages be 
the telegraph company is able to send the mes 
when the wires are leas busy. 

Oral Ezeidse 
272. What is the coat of a telegram conta 
15 words @ 25-2 ? 
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Process and Explanation 

@ 25-2 means a cost of 25)^ for the first 10 
words and 2 ^ for each additional word. 15 words 
cost 25^ + 5x2^ = 35^. 

The rate for the 50- word night letter is the same 
as the rate for the 10- word day letter. It fre- 
quently happens that the telegram contains more 
or less words than are specified on the rate cards. 
In this case each additional ten words or less over 
the 50 words in the night letter costs ^ as much 
as the first fifty words cost. No reduction from 
the price of a 50-word night letter for a letter 
containing a less number of words. 

The rate for a day letter of 50 words is 1^ times 
the rate of the 50-word night letter. Each addi- 
tional 10 words or less to the 50-word day letter is 
charged at ^ the rate of the 50-word day letter. 
No reduction is made from the regular rate for a 
day letter of less than 50 words. 

Oral Exercise 

273. State rapidly the cost of the following tele- 
grams : 

1. 14 words @ 50-3 2. 13 words @ 60-4 

3. 18 words @ 25-2 4. 17 words @ 50-3 

5. 16 words @ 75-5 6. 15 words @ 25-1 

7. 20 words @ 25-2 8. 25 words @ 50-3 

9. 19 words @ 60-4 lo. 23 words @ 25-2 
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Oral Exercise 
274 State the cost of the following u 
1. 40 words, when standard day 

wor^s is 25 f*. 
a. 55 words, when standard day 

words is 40^. 

3. 61 words, when standard day 
words is 50^. 

4. 75 words, when standard day : 
words is 75^. 

State the cost of the following day I 

5. 50 words, when standard day 
words is 25^. 

6. 60 words, when standard day i 
words is 35^. 

7- 65 words, when standard day 
words is 40 ^. 

8. 70 words, when standard day i 
words is 75^. 

9. If the cable rate is $ 1.75 a won 
be the cost of the following message: 
Sloan, London, Option on stock for 
hours. Brown and Seeraan. 

■ When messages are likely to be very 
expensive and such occur with great f req 
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may be employed or even abbreviations when pos- 
sible. Many firms have code words associated with 
their catalogued articles, which pm'chasers may use 
in telegraphing orders. 

If codified the message might read "infanti." 
What would be the amount saved by codified 
message over the former message? 

Codes are nearly always used in cablegrams. 
The cost of a cablegram message is very high, and 
may often reach a charge of two dollars a word. 
When a word of more then fifteen letters is used, 
it is counted as two words. The name, address, 
and signature are charged for in cablegrams. Con- 
sequently codes have been devised by nearly all 
who have to make use of the cable. A code word 
must not contain more than ten letters, otherwise 
it counts as two words. 

Messages by wireless telegraph are increasingly 
common to-day. Almost daily the metropolitan 
papers communicate with persons on ocean liners 
several hundred miles from the port. One at sea 
may send messages to coast points from which they 
are transmitted inland if necessary. The rate is 
determined on the basis of so much a word, as 25^ 
a word within a certain zone. The calculation of 
cost of messages is identical with that of cost of 
telegraph messages. 

The wireless telephone has recently been invented. 
It may soon be used for transmitting messages. 
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Telegraphic Money Orders 
275. John Brown desires to remit 
money to William Jones in another citj 
loss of time. John Brown goes to a 
office and pays the money to the telegi 
pany. The company sends a message, 
the telegraph office in the city wher( 
Jones is' to pay the money to William Joi 
The rates for such telegraph money ora 
follows : 

Twice the cost of a 10-word standard da 
plus 1 % of the amount of the order. If the 
the order is less than $25, the fee is the si 
»25. 

State the cost of the following telegra 
orders : 

1, $25 when standard day rate for IC 
25f*. 

3. S 100 when standard day rate for 11 

3. $200 when standard day rate for 1( 
50(*. 

4. $ 250 when standard day rate for 1( 
75^. 



LONGITUDE AND TIME 



Study Exercise 

276. 1. In railroad travel, as well as in telegraph- 
ing, telephoning, and cablegram messages, it is fre- 
quently necessary to consider the difference in time 
between different localities. The difference in time 
of sunrise or of sunset will be considered first. This 
yields the difference in what is called local time. 
Later the subject of standard time will be explained. 

2. The earth is a 
huge sphere turning 
like a top around an 
axis. It makes one 
complete revolution 
from west to east in 

24 hr. . If one such rotation is measured by 360® 

of longitude, then we see that 

24 hr. correspond to 360*^ 

1 hr. corresponds to ^ of 360% or IS"" 

1 min. of time corresponds to ^ of 15° = J°= 15' 
1 sec. of time corresponds to ^ of 15' = J' = 15'' 




The number of degrees, minutes, and seconds 
of longitude is fifteen times the corresponding 
number of hours, minutes, and seconds of time. 
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* Finding the Difference in Time 

277. 1. In Denver the sun rises one h( 
than in St. Louis. What is the diffei 
longitude ? 

2, What is the difference in longitude 
two places having 1 minute's difference 
time of sunset ? 

3. The sun rises at a place A 1 hr. 1 mi 
later than at another place B that is fart 
What is the difference in longitude ? 

Find the difference in longitude, when 
ference in time is 

4. 2 hr. 30 min. 5. 4 hr. 10 min. 6. 1 hr 
7. 3hr.20min. s. 2hr. 30min. 9. 65 i 

10. When it is noon at Denver, what is 
15° west? 30= west? 45= west? 15° east? 4 
60" east? 90= east? 165° east? 180° west? 

11. If I start from New York and tra 
my watch is 2 hr. 30 min. too slow, in wh 
tion and how many degrees of longitude < 
How many miles? 

The Longitude of Places 

278. 1. Astronomers of different countr 
agreed to measure longitude from a meridi 
ing through Greenwich, in England, the 
the Royal Observatory-. In our diagram tl 
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circle passing from the north pole to the south pole 
is intended for this principal meridian. Its longi- 
tude is marked 0°. Longitudes are indicated as so 
many degrees east or west of Greenwich. 

2. The longitude of most places may be found 
listed in the Geographical Gazetteer. For practical 
purposes it may be obtained from the geography 
textbook. This list is given for convenience. 

Albany, N. Y., 74° 2' W. 
Berlin, Germany, 14° 36' E. 
Boston, Mass., 71° 4' W. 
Philadelphia, Pa., 75° 10' W. 
San Francisco, Cal., 122° 26' 15'' W, 
Calcutta, 88° 20' E. 
Nashville, Tenn., 86° 48' W. 
New Orleans, La., 90° 3' W. 
Chicago, 111., 87° 36' 41". 
Seattle, Wash., 122° 19' 59^'. 
Honolulu, H. T., 157° 52'. 

The Difference in Longitude and the Difference in Time 

279. 1. Find from the list the difference in longi- 
tude between Albany and Boston. 

Find the difference in longitude between 

2. Albany and Nashville. 

3. Albany and New Orleans. 

4. Albany and Berlin. 



LONOrrUDE AND TIME 

5. Albany and Calcutta. 

6. Berlin and Calcutta. 

7. Berlin and Nashville. 
Pkocess and Explanation 

Let the difference in time be x br. If a; ; 
tiplied by 15, it will give the difference in Ion 
expressed in degrees. Tbe difference in loi 
is 2° 58'. Expressed in degrees it is '. 
Hence 15 x = 2.967 

x=.197 hr. 
= 11.9min. 

Written Exercise 
280. Find tbe difEerence in the time of , 
between : 

1. New Orleans and Nashville. 

2. Calcutta and Berlin. 

3. Boston and Calcutta. 

4. New Orleans and Berlin. 

5. Boston and Albany. 

6. Ne w "York C i ty and Chicago. 

7. Philadelphia and Seattle. 

8. Chicago and Honolulu. 



STANDARD TIME 

Introduction 

281. Primarily for the convenience of the rail- 
roads, a standard time was established in 1883, 
by mutual agreement of the railroads. Accord- 
ing to the agreement, the continent of the United 
States, extending roughly from 65° to 125° W. 
longitude, is divided into four belts. The belt 
farthest east takes its time from the 75° meridian. 
Accordingly, all places in that belt have the same 
standard time. Of the other belts, each has its 
time set one hour slower than the time of the belt 
immediately east of it. The difference between 
"Eastern time" and "Pacific time" is, therefore, 
three hours. When it is 9 a.m. in Boston, it is 
6 A.M. in San Francisco, by standard time. The 
dividing lines between the belts have been changed 
from time to time and are determined by what is 
most convenient. By this group of belts, the 
standard times of all places in the United States 
differ only by whole hours. The time fixed by 
the exact longitude of a place is called "local 
time," to distinguish it from the " standard time " 
of the railroads. 

280 
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Pacific Tikx Itomrms Time Oehthul Tim X^nraH Tihk 



Finding the Standard Time 
282. 1. When it is 10 o'clock in the morning in 
Boston, by standard time, what is the standard 
time in Chicago ? In Denver ? In San Francisco ? 

2. When, by standard time, it is 12 o'clock, 
noon, in Wyoming, what is the time in Portland, 
Maine ? In New Orleans ? In St. Paul ? In 
Washington, D.C. ? 

3. What is the difEerence in standard time be- 
tween Maine and New Mexico ? Between Florida 
and Minnesota? 

4. For places in the state of Maine, which is 
ahead, the standard time or the local time ? 
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5. For Portland, Oregon, which is ahead, the 
standard time or the local time ? 

6. What is the difference in local time between 
places along the lOS'^ meridian W., and the 120° 
meridian W. ? At which meridian does the sun 
rise first ? 

7. Can a person in Chicago at 9 : 45 p.m. stand- 
ard time reach by telephone a person in Boston 
who leaves Boston that evening at 10 : 30 p.m. 
standard time ? Why ? 

8. What is the latest standard time in a place 
in Idaho when a party in San Francisco can be 
reached by telephone, if that party sails at 11 
o'clock A.M., standard time ? 

9. A telegram is sent from San Francisco to 
Boston at 3 p.m., standard time. If 45 minutes 
are lost by delays in transmitting the message, at 
what time is it received in Boston ? 

10, A person in St. Louis wishes to send a tele- 
gram to a bank in Boston which closes at 3 p.m., 
standard time. If 45 minutes should be allowed 
for the transmission of the telegram, what is the 
latest moment, by standard time in St. Louis, that 
the telegram can be sent ? 

11. Up to what time can a man in Boston wire 
a bank in Denver, if he allows 30 minutes for 
transmission, the Denver banks closing at 3 p.m. ? 



STANDARD TIME 

12. Great Britain uses Greenwich time, 
standard eastern time is the time of the 7 
ian, west. When it is 1 p.m. by clocks in 
what is the standard time in New Haven, 

13. At what place on the sm^ace of 
are the 75° and 76° meridian lines, i 
farthest apart from each other ? If on th 
they are approximately 69^ miles apart. 
the circumference of the earth, measm^d ; 
equator ? 

14. Two places on the equator have a i 
in longitude of 2° 15'. How many miles 
they ? 

15. A ship traveling along the equator 
its longitude in two days by 3^ degrees, 
did it travel? What was its average 
hour? If the ship traveled eastward, di< 
on shipboard gain or lose time on accou 
ship's motion ? 
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Introduction 

1. In the transportation and in the pres- 
ervation of fruit, meats, eggs, and other food mate- 
rials, cold storage often plays an important part. 
This involves the determination of temperatures. 

2. In the determination of temperatures two 
kinds of thermometers are in common use, the 

Fahrenheit and the Centi- 
grade. The latter is used 
mainly in scientific work. 
The boiling point of water 
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Doiiini Water .212! 



DIoodheot _flfl._ _ 



Treezini water 




radc 



is marked 212° on the 
Fahrenheit scale and 100° 
on the Centigrade scale. 
The freezing point of water 
is marked 32° on the Fah- 
renheit scale and 0° on the Centigrade. 



Study Exercises 

284. 1. How many degrees are there between 
the freezing point and the boiliug point of water 
on the Fahrenheit scale ? How many on the 
Centigrade scale ? 

284 
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3. If a difference in temperature of 180 
equal to a difference of 100° C, then 9° 
equal to how many degrees C. ? 

3. If the temperature of a room is 25° C 
13 the temperature in Fahrenheit degrees ? 

Process and Explanation 
Since 5°"C. = 9° F., 25° C.=^-25° F.= 
Since the freezing point on the Fahrenheit i 
32°, we must add 32° to 45° and we get 77° 

4, Designate any temperature Centigrade 
To what temperature Fahrenheit is this equ; 

Process and Explanation 
Ab in the preceding case, C must be mu 
by I, and we get § (7° as the number of i 
Fahrenheit above the freezing point. Sin 
freezing point is marked 32° on the Fah 
scale, add 32° to | C, and we get the tempi 
in the Fahrenheit scale. We indicate this 
equation jr._32.+ . c~. 

Written Exercise 
285, Change from degrees C. to degrees I 
1. 30° G. 2. 25° C. 3. 

4. 50° C. 5. 70° C. 6. 
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Written Exercise 

286. Degrees F. are changed to degrees C. by 
the following formula : 

1. Change 50° F. to degrees C. 

Process and Explanation 

For i^° write 50°. Then 50° -32 = 18°. | times 
18° = 10°. Hence, 50° F. = 10° C. 

Change from degrees F. to degrees C. : 

2. 59° F. 3. 68° F. 4. 75° F. 5. 100° F. 

Written Problems 

287. 1. A railroad car is loaded with 32 rows of 
boxes of oranges, 12 boxes in each row. If the weight 
of each box is 72 lb., find the weight of the entire load. 

2. If the freight rate between California and 
the East varies from $ 1.12^ to $ 1.50 per hundred 
pounds, when shipped in carload lots, what is the 
minimum and the maximum freight on the carload 
of oranges in Ex. 1 ? 

3. A few years ago 32,000 such carloads of 
oranges and lemons were sent East from Califor- 
nia. At $ 1.12|^ a hundred pounds, what sum did 
the railroads receive for freight ? 

4. A refrigerator car has two ice bunkers, one 
at each end, each bunker holding from 2 to 2^ 
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tons of ice. If, on an average, each car has to 1: 
iced twice before it reaches its destinati( 
mucli ice is used for 32,000 carloads? Ho 
is the expense for ice at $.95 a ton ? 

5. The rate charged by the roads foi 
eration of a standard car of 384 boxes is 
from California to Chicago and $ 75 from Ci 
to New York. If | of the 32,000 carloads 
Chicago and the rest to New York, how m 
paid to the railroads for refrigeration ? 

6. Even in refrigerator cars, oranges wil 
if proper precautions are not taken. In 190 
found decay was largely due to cuts or bl< 
that 17 % of the oranges were thus injured, 
year yielded a crop of 24,000 carloads, each 
estimated at $ 1,000, what was the threate 
due to decay ? 

7. In some packing houses the injuries w 
numerous than in others. In 5 such ho 
per cent of oranges injured was as indicate 
following chart: 

6% (0% 16% 20% 



N 
N 
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What per cent of all the oranges from these five 
packing houses were injured? 

8. By great care, the amount of injury to oranges 
in picking and packing has been reduced from 17 % 
to almost nothing. If injured fruit is estimated at 
only ^ of the regular value, how much is saved by 
this reduction, on 10 carloads of fruit, valued at 
$ 900 a load ? 

9. In picking 600 boxes of oranges, which is 
better economy, to hire laborers each of whom picks 
100 boxes of oranges a day at 3^ a box, but cuts 
10% with the clippers and sometimes drops the 
fruit several feet into a bag, thereby injuring 15 % 
more, or to hire laborers each of whom picks 40 boxes 
for $3, without injuring the fruit? Uninjured 
fruit is worth to the grower $ 1.25 a box, injured 
fruit only half that amount. How much is saved 
on the 600 boxes by employing the higher-priced 
laborers ? 

10. Oranges loaded into a refrigerator car in a hot 
condition, say 87° F., take 5 days to cool to 40° F. 
At 40° F. there is no loss due to ripening and decay, 
under , otherwise good conditions. What is the 
average rate of cooling per hour ? 

11. In recent years fruit has been cooled before 
transportation by special devices, from 87° to 40°, 
in only 20 hr. How many times more rapid is this 
rate of cooling than that in the previous example ? 
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12. Oranges subjected to this process of pre-cool- 
ing can be packed more closely in the refrigerator 
cars. If an increase of nearly 43 % over the stand- 
ard load of 384 boxes is effected, how many boxes 
are packed in one car ? How many tons of fruit 
is this ? 

13. The temperature best suited for keeping 
oranges is 45° F. Bananas keep their condition 
best at a temperature 33% above that of 45° F. 
What is the best temperature for bananas, expressed 
in degrees of the Centigrade scale ? 

14. A pre-cooling plant reduces the temperature 
of fruit from 75° F. to 60° F. in 12 hr. Find the 
average rate of cooling per hour. 

Written Problems 

288. 1. The same degree of low temperature is 
not suited to the economic preservation of every 
kind of food. Apples freeze at — 5° C, that is, 
5° C. below the freezing point of water, while raisins 
freeze at — 3° C. 

How many degrees Centigrade below the temper- 
ature of bpiling water are — 3° C. and — 5° C? 

2. Tell from the drawing the number of Fahren- 
heit degrees which are equal to — 3° C. and - 5° C. 

3. Meat must be chilled gradually, before it is 
put into cold storage, or the inside will spoil. Chil- 
ling rooms are kept at about 40°. F. Later it is put 
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into cooling rooms having a temperature of 30"^ to 
35° F, and finally into cold storage at less than 
28° F. Change these temperatures to the Centigrade 
scale. 

4. Meat at blood temperature (98° F.) is put in 
a chilling room where in 36 hr. it cools to 40° F. 
What is the average rate of cooling ? 

5. The U. S. cold storage building at Manila has 
a storage capacity of 1,200 tons of beef, 200 tons of 
mutton, 50 tons of butter, 100 tons of potatoes, and 
100 tons of bacon. If 1 lb. of beef is worth 
15/2^, of mutton 12/2^, of butter 20^, of potatoes J^, 
of bacon 18^, what is the total worth of the provi- 
sions that the building can hold ? 

6. •The low temperatures of cold storage are 
usually obtained by the evaporation of liquid 
ammonia. A small refrigerating machine will keep 
the chilling in a packing house containing 12,000 
cu. ft. of space at 40° F. How many times greater 
must be the capacity of a machine that keeps at 
40° F. an 8-story building, 100 ft. by 150 ft., each 
story being 8 ft. high ? 
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Written Problems 

289. 1. If the freight on a steer 
weight (1,250 lb.) from Chicago to New 
to S 4.40, while the freight on the amo 
beef yielded by the animal (700 lb.) is 
much cheaper can 21,000 lb. of fresh bi 
ported than the live animals necessary 
that amount of meat ? 

a. From Kansas City to New Yorl 
spending difference between live and d 
is $ 2.50 per head. If this difference is 
^ when allowance is made for the expei 
what is the difference on 275 head? 

3. The cost of shipping a live steer ft 
to Liverpool, including freight, feed, and 
is $ 13.60 to $ 16.70. The average wei 
beef yielded by the animal can be shipp 
48 % of that price. Find the difference 
150 head. 

4. One year the rate of inauranci 
shipped from New York to England 
per cent. What insurance was paid o 
of cattle valued at S 70 each ? 
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Study Exercise 
290. Table to be memorized. 



ENGLISH MONEY 

12 pence {d) = 1 shilUng {$.) - 24.3^^ 
20 shillings = 1 pound (£) = $ 4.86^ 



FRENCH MONEY 

100 centimes (c.) = 1 franc (fr.) = 19.3^ 



Switzerland and Belgium have monetary units 
of the same name and value as the French. 
Spain, Italy, and Greece have monetary units 
of the same value as the French, but the coins 
have different names. Thus, in Italian money 
1 fr. = 1 lira. 



GERMAN MONEY 

100 pfennigs (pf.) = l mark (M.) = 23.8^. 
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Oral Exercise 

291. 1, One pound is (nearly) how ma: 
lars? 

2. What is the value of 10a. in money 
United States ? 

3. $100 are roughly how many francs? 

4. Which is worth more, 1 mark or 1 frai 

5. A German hotel has a rate of 10 M. 
How much is that in our money ? 

Oral Exercise 

292. About how much are the following ; 
our money ? 

1. £2 2. 9d. 3. li 

4. 10 fr. s. llira 6. 2 

7. 100 M. 8. 50 pf. 9. £ 

10. 1 M. 75 pf. 11. 100.50 fr. 12. 2( 

13. 1000 fr. 14 300 M. is. d 

Written Problems 

293. 1. A student buys a post-office mon€ 
to pay for books that he purchased from i 
in Berlin. If the office has a rate of 4.18 '. 
dollar, how much will a money order for 50 
the fee for the money order being 15^ ? 
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2. A man wants to send $ 75 to Paris by money 
order. The post oflBce has a rate of 5.18 fr. on a 
dollar. For how many francs is the money order 
made out? 

3. A certain set of books is quoted at <£2 35. 9d. 
How much is this in our money ? 

4. When exchange- between New York and Paris 

is quoted as 5.22, how much will it cost to buy in 

New York, without brokerage, a draft for 10,000 

francs ? 

Suggestion: Rate of exchange 6.22 means that 
$1.00 will buy 5.22 francs. 

5. When the rate of exchange between New 
York and London is quoted as 4.83, what will it 
cost in New York, without brokerage, to buy a 
draft for £ 500 ? 

6. A merchant buys a draft at London for £ 400, 
paying ^ % brokerage. On the date that he bought 
the draft, the rate of exchange was 4.85. What 
was the cost of the draft ? 

7. Quotations on rates of exchange between 
New York and most foreign countries may readily 
be obtained from bankers. Get if possible the rate 
of exchange between New York and Berlin. Find 
the cost of a draft for 100 Reichsmarks. 

8. Get if possible the rate of exchange between 
New York and Amsterdam, and find the cost of a 
draft for 1,000 guilders. 
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Traveler's Checks 



294. Travelera may secure from banki 
press companies traveler's checks, whici 
cashed at hotels and banks abroad. They 
for fixed amounts and state on their face tl 
in the coinage of the country in which 
be presented. The purchaser of the ch 
his name on the face of the check at th( 
purchase, and again on the face or back a1 
of cashing, for the purpose of identificatic 



tJTiAVELER 



YPollaFs 4h EQUIVAIENTbs foili 




29S 1. How much is £ 20 8s. 2i. wort 
1 pound = S 4.866 ? How much less than 
L. M. Keil receive in England ? H( 
profit is made in issuing this traveler's ch 

a. From the data given in this travele 
find the approximate value in our mone 
Russian ruble and of one Austrian krone. 
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3. Had this traveler's check been made out for 
$ 75, instead of $ 100, what would the amount have 
been in German money ? 

4. About how much is a franc, expressed in 
rubles ? Expressed in kronen ? 

5. About how much is one pound expressed in 
French money ? In German money ? In Austrian 
money ? In Russian money ? 



COMMERCE m THE 
Written Pro 



idOplUf (BI[llDnS'>] 



SinhDepusiu (Sllllcn S'll 



296. 1. Name the value i 
in the year 1900 and in 19i 
the first amount to the secor 

The diagram indicates a 
» 1,000,000,000 for 1900, and i 
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These are in the ratio of 1:2. All the figures shown 
in the diagram give the amounts only in round 
numbers. 

2. Name the value of each article given above, 
for each year, and find the ratio of the value of 
each item in 1900 to the value at the later date. 

3. The values of the exports of cotton products 
from the United States were $ 24,000,000 in 1900 
and $25,000,000 in 1908. Draw line in the dia- 
gram to show this. 

4. In 1900 the imports of silk products were 
31 million dollars, in 1908 they were 33 million 
dollars. Show this by drawing lines in the 
diagram. 
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Family Budget 

297. 1. At the beginning of a new yea 
of a family prepares the following bud| 
ensuing year : 
Food S180 Advancement; 



Shelter 121 

Clothes 140 

Operating expenses : 

Coal, wood, ice 50 

Gas, laundry 20 



Church 

Y. M. C. A. 

Summer scl 

Insurance 

Vacation 

Doctor 

Bank 

How much is his entire budget? 

If his income is only $ 1,000 a yeai 
much a month must he reduce his expens 

3. A father has prepared the followi 
for one year : 

Food $ 344.93 Advancement 

Shelter 144.00 Operation 

Clothes 100.00 Incidentals 

What mu^t be the father's monthly 
this budget meets all the expenses of hi 
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3. The income of a family is $ 2,510 ; what is 
the year's deficit, if the following budget is ad- 
hered to ? 



Food 


$617.82 


Operation $274.61 


Shelter 


231.67 


AdvancemeTit 784.03 


Clothes 


520.07 


Incidentals 128.50 



4. How much must the head of a family earn 
in one year, to be able to save $ 800 and meet the 
following expenses : 

Food $260.00 Advancement: 

Shelter 500.00 

Clothes 259.60 

Operating expenses : 

Fuel 120.00 

Service 72.00 

Telephone, light 42.00 



Life insurance 


$192 


Children's 




allowances 


20.50 


Benevolence 


84.00 


Incidentals 


80.00 


Taxes 


95.50 


Tuition at 




school 


75.00 



Written Problems 

298. 1. How many yards of casing 45 in. wide 
must be bought to make one half dozen pillow 
cases, if each case is to measure 35 in. when fin- 
ished, with a 3 in. hem, and 1 in. is allowed for 
shrinkage? 

2. How many yards of curtain material 36 in. 
wide are needed for six pairs of curtains, if each 
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curtain when finished is to measure 2^ 
a 3 in- hem at the bottom and a 1^ in. ht 
top? 

3. How many yards of sheeting 2J 
are required to make 8 sheets if each si 
finished is to measure 2| yd. with a 2^ ii 
one end and a 2 in. hem at the other, ac 
to be allowed for shrinkage ? ■ 

4. A girl's sailor collar is 41 in. aroui 
many yards of narrow braid are required 1 
around the collar ? 

5. If 15 yd. of black silk 20 in. wide ^ 
a dress, how many yards of silk 36 in. w: 
take for 7 dresses of like pattern ? 

6. Which is cheaper to buy for a drei 
of plain goods 27 in. wide at 75** per yard 
of the same quality 40 in. wide at 95^ pe 

7. If it takes 1| yd. of broadcloth at i 
yard and 2^ yd. of ribbon ruching at 25^ 
with 50f^ worth of thread and buttons 
a child's coat that might be bought re 
for S 8.50, what is saved by making th 
home? 

B. How long must a skirt be cut to 
41 in. when finished, if it has a 3^ in. 
3 clusters of tucks each composed of sev 
tucks ? 
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Estimated Cost of Materials 

299. Secure from the local grocer a price list of 
the following commodities. Estimate the cost of 
materials upon those prices. 

Baking powder, 1 teaspoonful f^ 

Butter (2 cups = 1 lb.), 35^ a lb. 

Butter, 1 tablespoonful = 1 oz. 

Eggs, 30^ a doz. 

Farina (1 pt. = 1 lb.), 10^ for 3 lb. 

Flour (4 cups= 1 qt.= 1 lb.), $ 1.65 for 50 lb. 

Flour, 1 tablespoonful = -| oz. 

Lard, 85^ for 5 lb. Nutmeg, 10^ a doz. 

Lard, 1 tablespoonful = 1 oz. Onions, 6^ a lb. 

Milk, Slfor 10 qt. Peas, 10^ a lb. 

Salt, 1 teaspoonful ^^ 

Sugar (2 cups = 1 lb.), $1 for 20 lb. 

Sugar, 1 tablespoonful = 1 oz. 

Yeast, 5)^ for 2 cakes 

1. Using the cost of material given in this table 
find the cost of making 4 times the quantity of 
bread called for in the following recipe : 

2^ qt. flour 2 tablespoonf uls sugar 

1 qt. warm water 2 tablespoonfuls lard 

1 tablespoonful salt 1 cake compressed yeast 

2. Find the cost of each of the two kinds of 
puddings named below. Find the diiference in the 
cost of the two. 
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Nev EnaLiim Ffdoihs Fiitha Pvtidihi 

1 pt. milk 1 pt. water * 

5 eggs 1 pt. milk 

^ pint flour 2 eggs 

1 tablespoonful salt ^ pt. farina 

^ cup sugar 1 tablespoonfu 

3. Compute the cost of cookies made acco 
the following recipes : 

^ cup butter ^ pt. milk 

3 eggs 1 nutmeg 

2 cups sugar 3 cups flour 

1 nutmeg 2 teaspoonfuls 

powder 

4. Find the difference in the cost of the 
lowing recipes for soup : 

Bbowkkd Fioim Bodf Qehh Pea Sod 

1 tablespoonful butter 1 pt. shelled p 
■J cup flour 3 pt. water 

2 pt. water 1 small onion 
1 pt. milk 1 tablespoonfu 
1 teaspoonful salt 1 tablespoonfu 

Written Problems 
300. 1. A housekeeper purchases eggs at 
of 35^ a dozen from an old lady who keef 
fresh eggs sell in a grocery store at 40** i 
How much does the housekeeper save 
arrangement in 3 months, if she buys 3 doz. 
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2. In Ex. 1, how much does the producer gain 
by selling directly to the consumer, if the grocer 
buys eggs at 32^ ? 

3. A box of apples bought directly from a fruit- 
raiser of the neighborhood costs $ 1.37 ; a grocer 
charges $ 1.60. How much is saved by purchas- 
ing 9 boxes directly from the producer ? 

4. Glass jars filled with honey can be bought at 
54^ each, or at $6.25 for a dozen jars. How 
much is saved by buying 24 jars by the dozen 
rather than by single jars ? 

5. A grocer sells sirup at 48^ a quart or at 
$ 1.75 a gallon. How much more will he receive 
by selling 13 gallons of sirup by the quart than by 
the gallon ? 

6. A woman can buy a 5-pound can of cocoa at 
$3.20, but needing a smaller quantity, she buys 
5 ^pound cans at 24^ a can. How much more 
does she have to pay ? 

7. A dealer sells lignite coal at $3.75 a ton, or 
two tons for $ 7.15 ; what is the saving in buying 
14 tons in 2-ton orders ? 

8. Two families together buy a 5-pound package 
of Ceylon tea at $ 3.25. If each family takes half, 
how much does each save by buying in the larger 
quantity, when this tea is sold by the pound at 

73^? 
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Study Exercise 

Secure at the post office the parcel post rates, 
also the maximum weight and the maximum size 
of parcels which can be sent by the United States 
parcel post. Study the rates to see what use can 
be made of the parcel post especially in sending 
goods to market. 

Compare the parcel post rate with the express 
rate on the same parcel. Which is the less ? 

1. How far from a post office can a parcel be 
sent at first-zone rates ? 

2. How far can a parcel be sent at second-zone 
rates? Mak^e similar statements for the other 
zones. 

3. How much postage must a man pay on each 
of the three following parcels ? 

7 lb. to be sent 160 mi. 
9 lb. to be sent 350 mi. 
6 lb. to be sent 500 mi. 

4. Which of the following parcels are too large 
for mailing ? 

(1) Length 40 in., girth 25 in. 

(2) Length 70 in., girth 38 in. 

(3) Box 26 in. x 15 in. x 12 in, 

(4) Box 30 in. x 12 in. x 8 in. 

(5) Box 5 ft. X 10 in. X 8 in. 
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Written Problems 

301. The food substances needed by the human 
body are contained in varying proportions in meat, 
milk, wheat, potatoes, etc. Their nutritive values 
depend partly on their composition and partly on 
their digestibility. There are three essential con- 
stituents of human food, nennely protein, a substance 
that is a great body builder and is especially abun- 
dant in muscles and hones, fat, which is known to 
the housewife as butter, lard, and tallow, and carbo- 
hydrateSy found mainly in vegetables and known to 
the housewife as starches and sugars. The average 
amount of daily food of a laboring man is given in 
the following table : 



AvEKAGE Amount op Food, Drink, and Oxygen 

TAKEN INTO THE HUMAN BODY DaILY 



Proteins . . 
Fat ... . 
Carbohydrates 
Salts . . . . 
Water . . . 
Oxygen . . . 



Sura 



Ounces 



4.23 

3.17 

11.64 

1.13 

99.30 

26.66 



% 



J 



1. How many ounces of food, drink, and oxy- 
gen does a man take, in a day, on an average? 
Write the sum in the table. 

2. Compute the per cent that each substance 
named in the table is of the entire sum. Compute 
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only to the nearest integer, and enter th 
the last column of the table. 

3. Air is made up, by weight, of 23 
of 76% nitrogen, and of about 1% q- 
How many ounces of air does a man bi 
day, when the oxygen part of it amoun 
ounces ? 

4. How many pounds of food, wati 
does a man take iu a day on an average 



Oral Exercise 
302. Study the table. 

Composition of Foods 



K„..,.„. 


wL. 


°=. 


P.,,^™- 


) 


Beef, lean lolii 
fat loin . 




67.0 
64.7 
70.7 
62.8 
63.9 
87.0 
73.2 
10.4 
76.5 
91.6 
»4.3 
86.3 
12.9 


2.2 
2.8 
2.1 
2.5 
3.7 
1.0 
1.8 
0.8 
2.6 
■ 1.6 
0.8 
4.1 
4.1 


19.1 
17.0 
19.7 
17.9 
14.8 
3.2 
12.8 
12.8 
1.9 
1.2 
0.7 
7.1 
6.3 


S 


Mutton, leg . 
Pork, ham . . 




1 








Lima beans, dried 
Potatoes . . 

Tomatoes . . 
White bread . 
Rye flonr . . 







1. Which kinds of food contain 1 
amount of proteins? Which contain 
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2. Which kinds of food contain the largest 
amount of carbohydrates? Which contain the 
least ? 

3. Which kinds of food contain a small amount 
of fat ? 

4. Of the foods given in this table, which one 
contains the proteins, fat, and carbohydrates in the 
ratios nearest to those obtained from the first table ? 
Hence, if you had to live on one kind of food only, 
which should you select ? 

5. Why is it a good thing to butter the bread ? 

6. Considering the larger amount of water in 
lean beef, which is more economical to buy, lean 
beef or fat beef ? 

Written Problems 

303. 1. How many ounces of proteins, fat, and 
carbohydrates in 1 qt. of milk (32 ounces) ? 

2. How many ounces of water, proteins, and' fat 
in 1 lb. of beef (lean loin)? 

3. A boy eats in one day ^ lb. of fat loin beef 
and 1 lb. of white bread. He drinks 1 qt. of milk. 
Compute the amount of proteins, fat, and carbohy- 
drates in these three foods. 

4. How many ounces of mutton (leg) will supply 
4.23 oz. of protein ? 

5. How much white bread is needed to supply 
11.64 oz. of carbohydrates ? 
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6. A physician found that a poor family of 1 
members had in one week for their food : 

Potatoes 41 lb. -itiee^,^ii^ ^ lb. 

Rye flour 2^ lb. White bread 12 lb. 

Lean beef l| lb. Milk 2 lb. 

Calculate the proteins, fat, and carbohyd 
contained in these amounts ; how much less 
the average consumption (No. 301) was this 
individual, daily ? Were the food substanct 
the right proportion ? 

Written Problems 
304. 1. One obtains the breathing space 
each individual by dividing the volume of 
room by the number of people in the room. ^ 
is the breathing space per individual whei 
people are in a hall 40' x 20' x 20' ? 

2. Physicians tell us that where there is 
ventilation each person has a supply of 3,000 c 
of fresh air per hour. Accordingly, how i 
times per hour should there be a complete ch 
of air in Ex. 1 ? 

3. In the beat American school buildings, 
cu. ft. of breathing space are allowed for 
pupil. How many times per hour must th 
be changed to afford 3,000 cu. ft. of fresh ai 
each pupil ? 
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4. How many pupils can be put into a room 
40' X 25' X 10', if each pupil is allowed 200 cu. ft. 
breathing space ? 

5. If each pupil is allowed only 160 cu. ft. 
breathing space, how high must the ceiling be of 
a room having a floor area 25' x 25', in order to 
accommodate 35 pupils? How often should the 
air be changed per hour to allow each child 2400 
cu. ft. of fresh air per hour ? 

6. If in breathing we inhale air that is, by vol- 
ume, '20.8% oxygen ^ and 79.2% nitrogen, and 
exhale air that is 16% oxygen, 4.4% carbon 
dioxide, and 79.6% nitrogen, what per cent of 
oxygen has been lost? If in one respiration 25 
cubic inches are taken in and then given off, how 
many cubic inches of carbon dioxide are given 
off by one person in the course of 1 hr., if he 
breathes 18 times per minute ? 
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Written Exercise 



,„= 


lTB»B 


RECiiveD 


Sept. 


29 

30 


Coal for thrashing, f T. at »4 
Household expenae 
Sold 2 T. hay, at $ 15 
Personal eipense 


. 




Oct. 


2 
5 


Received for milk and cream 
Bought 1 T. cottonseed meal 
Bought 2 milk paila 
Bought i T. bran 


114 


25 




7 


Sold 1 yearling 


19 


00 




10 


Sold 20 bu. potatoes, at 60 f 


12 






11 


SoldlSdoz. eggs,at27jf 








15 


Sold 2 T. hay, at « 16 








17 


Personal expense 


_ 





Compute and enter the amounts in c 
" Received " and " Paid." Add each columi 

3. On April 2 a farmer sold 35 bu. of p 
at 65f*, 5 doz. eggs at 24^, 1 cow for $ 
bought, garden seeds and paid parcel post oi 
$8.75; personal expense S3. 75. On April 5 
25 bu. of potatoes at $ 1 ; paid for repairin 
$2.50; sold 3 cows at $48.50 each; bougl 
bran at $ 53.25 ; paid for mending harness 
Write out an account, as in Ex. 1, and f 
total receipts and expenditures. 
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Written Exercise 

306. Several farmers own a creamery and secure 
men to manage it. At the close of each month a 
statement is prepared, showing how much milk 
each farmer brought to the creamery, how much 
has been realized from the sale of the butter, what 
the operating expenses have been, etc. For one 
month six patrons supplied milk as shown in the 
following table : 



KAtfa 


Pounds 
Milk 


%0F BUITKR 

Fat 


Pounds 
BuTTRB Fat 


Amount Dui 
(Dollars) 


Johii Burgess 


2750 


5.02 


138.05 




George White 


7640 


3.75 






Roy Roberts 


5780 


4.10 






Samuel Palmer 


5015 


3.95 






James Martin 


6714 


4.85 




• 


Arthur Jackson 


4310 


5.15 







1. If the butter fat was sold for $ 380 and the 
share of the operating expenses to be borne by the 
six farmers was $ 50, find the sum due each. 

The % of butter fat which milk contains varies 
from about 2 % to about 6 % . 

2. One pound of butter fat will make about 
1^ lb. of butter. How much butter was obtained 
from the total amount of butter fat in Ex. 1 ? 
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Written Exercise 

307. 1. One year a fanner kept an account of 2 
of his cows. His memoranda were as follows: Re- 
turns from creamery, $ 128.00, from butter, $ 15.20, 
from milk, $ 9.00, from sale of 2 calves, $ 30.00. 
The total expense of keeping the cows was 65 % of 
the total receipts. What was this expense? What 
was the net profit ? 

2. In the fall 15,800 bu. of com, weighing 56 lb. 
each, were placed in a crib. If during the winter 
the com shrank 20 % of its original weight, how 
many pounds did it lose in shrinkage? 

3. How many miles does a team travel in plow- 
ing 8 acres with a 12'' plow? Must it travel 
farther if the 8 acres are in the form of a rectangle 
instead of a square ? 

4. A man digs 8 rows of potatoes, each row 
64 rd. long. The rows are 3' apart and the yield 
is 120 bu. Find the yield per acre. 

5. A farmer has 30 acres of wheat, The cost 
per acre was, for plowing, $ .80, seed, $ .85, working 
the ground, $ *90, drilling, $ .20, harvesting, $ .75, 
threshing, $ 1.50, use of implements, $ .30. The 
sale of the wheat yielded $750. If the land is 
valued at $ 125 an acre, what per cent of the value 
of the land was the net profit ? 

6. Land that had been rotated with com, oats, 
and clover produced 75 bu. of corn per A., while 
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adjoining land that had the same rotation, but had 
been fertilized with lime, produced 90 bu. per A. 
The second is better than the first by how many 
per cent of the first? 

7. A farmer gives his sons ^ acre of ground on 
which to raise vegetables. He agrees to furnish 
the seed costing $ 7 and take 20 % of the gross in- 
come from the sale of the vegetables, or else to let 
them pay for the seed and give him $ 5 as rent. 
If the vegetables sell for $ 102, which plan is better 
for the sons ? How much better ? 

8. A fruit-grower can get on Oct. 1, $ 2.25 a 
barrel for his apples and on Dec. 1, $2.75. By 
keeping them until the latter date there is a loss 
of 10 % in waste and a cost of 10,^ a barrel for 
storage. Which is the better plan? What is the 
difference on 47 bbl. ? 

9. A farmer needs a water tank which will hold 
50 bbl. How high must it be, if the area of its 
base is 19.6 sq. ft.? 

10. The weight of a mile of 10-gage wire is 309 
lb. Find the length of wire per pound. 

11. 25.8 ft. of 11-gage wire weighs 1 lb. Find 
the weight of this wire per mile. 

12. A good farm fence, hog tight and horse high, 
is built 58'' high. It costs 55^ per rod. What is 
the cost of such a fence per mile ? 
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13. The same fence, made of thicker 
65 ^ per yard. How much more does 
mile than the one in Ex. 12 ? 

14. If 9-gage wire is -^" in dia 
11-gage wire ia \" in diameter, what : 
euce in the radii? 

15. A 100-acre dairy farm, includin 
implements, and live stock, is valued 
The farmer finds the expenses of man 
one year to be: (1) 5 % interest on the 
a 5 % depreciation for repairs and ii 
buildings that are valned at $ 2,050 ; (3 
preeiation on teams and tools that a: 
81,190; (4) taxes $60; (5) help $90 
dentals $200. The farmer's returns 
are: (1) 12,500 lb. butter @25^; (2) I 
$10; (3) 10 cows @ $40. Find the : 
profit for the year. 

16. The value of a New England ] 
mated as follows : 200 acres @ $ H 
S 4,600, live stock $ 1,645, teams and 
The yearly expenses are as follow 
interest on the entire value of the fam 
stock, (2) taxes, % 160, (3) help, $ 501 
$500, (5) fertilizers, $50, (6) incidei 
The yearly returns are : (1) 5,000 lb. bu 
(2) 1,000 lb. pork @ 6i**, (3) 875 doz. . 
(4) 80 bu. potatoes @ 60t*, (5) 400 bl 
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$1.50, (6) 700 lb. wool @ 18)^, (7) lambs sold, 
$400. Find the farmer's net profit. 

17. An 8-room farmhouse is lighted by acetylene 
gas. The generator cost $ 200. The cost of main- 
tenance is $ 3.00 a month. If the rate of interest 
on the cost of the acetylene plant is 8 % , how 
much more expensive is this than buying electric 
light at 10^ a kilowatt hour, the average daily 
consumption being 1.2 kilowatt hours? 

Written Exercise 

308. 1. Peach trees are sprayed two or three 

times in the spring with a lime-sulphur mixture to 

protect the fruit against brown-rot, scab, and the 

peach worm. If the spraying mixture is in the 

proportion of 

8 lb. of fresh stone lime, 

8 lb. of sulphur, 

50 gallons of water, 

and if sulphur costs 2J^^ a pound, lime $1.10 a 
barrel of 220 lb., what is the cost of materials for 
300 gallons of the mixture ? 

2. If each tree is sprayed twice, one gallon of 
the mixture being required per tree at each appli- 
cation, how many trees can be sprayed with 300 
gallons ? 

3. In an orchard 68 sprayed peach trees yielded 
101 bushels of fruit, of which 86 % was suitable 
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for marketj while 63 imsprayed peach trees 
same orchard yielded 92 bushels, of whi( 
54 % was suitable for market. How many 
of peaches from the sprayed trees had to 1 
held from market ? How many bushels fi 
unsprayed trees ? 

4. Tender cucumber and melon vines are 
with a mixture of 

Copper sulphate (bluestone) 3 11 

Fresh atone Hme 6 lb 

Water 50 ( 

as a protection against leaf blight, downy 
and other diseases. What is the cost of t 
ture needed for spraying 8 acres, applyi 
gallons per acre, if copper sulphate is bong 
a pound, and lime at 1 ^ a pound ? 

5. What is the cost of spraying the \ 
Ex. 4 a second time> when the vines are 
and a stronger solution is used, in the pn 
of 4 lb. of copper sulphate, 4 lb. of lime, 
gal. of water ? 

Written Exercise 
309. The following table shows the ylelc 
ley in two 3-year rotations of crops compai 
continuous cropping. Rotation No. 1 wa 
on ground plowed early the preceding fall, 
ground plowed early the preceding fall, b; 
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disked corn ground. Rotation No. 2 was : Com 
on spring-plowed land, oats on Spring-plowed land, 
barley on spring-plowed land. 



Station 


AvadAGB Yield of Barlrv, 
Bushels pee Acbe 


Botatioti 
No.l 


Kotation 
No. 2 


Continuous 
Cropping 


Judith Basin, Mont 

Dickinson, N. Dak 

Dickinson, N. Dak 

Edgeley, N. Dak 

Edgeley, N. Dak 

Edgeley, N. Dak 

Highmore, S. Dak 

Highmore, S. DAk 

Bellefourche, S. Dak 

North Platte, Nebr 

North Platte, Kebr 

Akron, Colo 

Hays, Kans 


42.7 
46.6 
53.8 
18.3 
31.9 
33.1 
25.0 
30.0 
47.1 
• 30.6 
24.9 
24.9 
12.3 


39.1 
34.4 
49.2 
10.6 
26.0 
32.7 
28.3 
29.9 
28.1 
40.2 
22.3 
22.2 
9.2 


45.2 
33.5 
39.8 
10.2 
26.0 
27.0 
30.2 
29.8 
23.8 
39.0 
19.6 
19.7 
6.8 


Average 









1. Find the average yield of bushels per acre in 
Rotation No. 1. 

2. Find the average yield of bushels per acre in 
Rotation No. 2. 

3. Find the average yield of bushels per acre 
from contitiuous cropping. 

4. Which rotation was better for barley, to be 
preceded by an oat crop or by a corn crop ? 

5. On the whole, which yielded better results, 
continuous cropping or rotation of crops ? 
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Written Exercise 

310. 1. Concrete is made by mixing ceme 
gravel, and water. A 1:2:4 concrete is 
one volume of cement, twice that volume 
and 4 times that volume of stone. The 
of the mixed cement is less than the sun 
volumes of the parts, because of the ope 
between the stones, which must be filled in 
the concrete. One on, ft. of concrete cont; 

For 1:2:4 concrete: .22 cu. ft. cement 
ft. sand, .88 cu. ft. gravel, 

For 1 : 2^ : 5 concrete : 19 cu. ft. cemen 
ft. sand, .95 eu. ft. gravel. 

If there are needed for the silo 750 cu. ft. c 
concrete and 185 cu. ft. of 1 : 2J : 5 concr 

(a) Find the number of cu. ft. of cemen 
altogether. If 1 barrel of cement holds 4 
how many barrels are needed ? 

(6) Find the number of cubic feet 
needed. Express this in cubic yards. 

(c) Find the number of cubic feet o 
needed. Express this in cubic yards. 

2. The silo has inside and outside a si 
4U0 sq. yd. which must be plastered wit! 
mixture of sand and cement. If 1 cu. ft 
mixture plasters 15 sq. yd. of surface, h 
barrels of cement and how many cubic 
sand are needed to prepare this mixture ? 
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3. What must be the capacity of a silo to hold 
feed for 15 cowa to last 200 daya, if each cow is 
fed daily 30 lb. ( = 1 cu. ft.) of ensilage ? 

4. How many tons of ensilage in a silo having 
a capacity of 2,500 cu. ft, ? How many cows will 
it feed for 100 days? (see Ex. 3). 

311. In some parts of California, Nevada, and 
other western regions where there is little rain it 
is important to prevent the rapid evaporation of 
moisture from the soil. It has been found by trial 
that if the soil which holds the roots of vines or of 
trees in orchards is covered by a layer of loose, 
dry, granular soil, the damp soil beneath retains its 
moisture much better than if such a top layer is 
not present. It is fonnd that if the top soil in 
orchards is cultivated right after irrigation or rain, 
the moistm-e remains much longer in the root soil 
The water goes down deeper, while the loose earth 
of soil mulch on top becomes dry, and stops rapid 



Sub-soil Croot-aoil] 

evaporation from the root soil. The thicker the 

mulch, the less the evaporation from the root soil- 

If the soil is cultivated to a depth of 3", 6", or 

9", we have a soil mulch that is 3", 6", or 9" deep. 



aft 
tin 
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there is no mulch over it, while only about IJ % 
has evaporated when there is a soil mulch of 3" 
over it, and only about f % has evaporated when 
there is a soil mulch of 6'' over it. 

Written Problems 

312. 1. What per cent of the moisture has dis- 
appeared, 21 days after a heavy rain, when there 
is no mulch? 3'' mulch? 6" mulch? 9" mulch? 

2. To 1,054 lb. of soil in a tank 202 lb. of 
water were added. No mulch being put over the 
drenched soil, how many pounds of the moisture 
evaporate in 2 da. ? In 10 da. ? In 21 da.? 

3. How many times more water wastes in 
21 days with no mulch than with a 3'' mulch ? 

4. How many times more water wastes in 
18 days with a 3'' mulch than with a 6" mulch? 

5. How many pounds out of 202 pounds will 
evaporate in 15 da. with a 3" mulch ? 

6. Is there much of any loss of moisture under- 
neath a 9'' mulch during the first three weeks after 
a thorough wetting ? 

7. If a cubic foot of water weighs 62^ lb., how 
much water soaks into a square foot of level earth 
during a heavy rainfall of " 1 inch '' ? How much 
will fall on one acre ? 
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8. After a rainfall, the soil was cultivated to a 
depth of 6". If there was in the subsoil before the 
rain five times as much moisture as was b 

to it by the rain, and if the amount brougl 
" one inch," how many pounds of water evap 
from 1 sq. ft. of subsoil in 20 da.? 

9. In the previous example, how mucl 
would have evaporated, if there had b€ 
mulch? 

10. After irrigation, the subsoil in an orcha: 
tained as much moisture as if 10" of rain hac 
trated the dry soil. What was the weight of 
per square inch of surface ? Per square yarc 

11. In the previous example, how much 
per acre evaporated from the subsoil in 2C 
the mulch being 9" ? 

12. In 32 da., from Sept. 1 to Oct. 3, the 
ration indicated in inches is shown in the fol 

EvapoiatlaD Id Ineliei dniHiB S2 days 




diagram. What was the average daily evapo 
expressed in a fraction of an inch, for no n 
For the 3" mulch ? For the 6" mulch 1 
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13. How inany times faster is the evaporation 
in the case of no mulch than for each of the other 
three cases? 

14. In another locality it was found that in 
28 days the evaporation from the subsoil was 
2.8" for no mulch, 1.5" for a 3" mulch, .6" for a 
6" mulch, and .6" for a 9" mulch. Draw a figure 
like the one above to show these relations. 

Written Problems 

313. Every crop of hay or grain removes plant 
food from the soil, and the soil becomes impove^ 
ished thereby. In careful farming, plant food is 
returned to the soil through fertilizei-s. 

1. Barnyard manure exposed in loose heaps loses 
from 42 % to 62 % of its value in 6 months. If 
fresh manure is worth $ 2.25 per ton, what is the 
least and what the maximum probable loss on 
18 tons, in six months, due to exposure ? 

2. An orchard contains 18 rows of fruit trees, 
9 trees in each row. If each tree receives 25 lb. 
of fertilizing .material a year, what is the yearly 
cost of fertilizing the orchard, at $2.10 a ton ? 

3. The mpst important substances in a fertilizer 
are nitrogen, phosphoric acid, and potash. A com- 
mercial fertilizer labeled 2-8-4 contains 2% of 
nitrogen, 8% of phosphoric acid, and 4% of 
potash; the remaining 86% consists of other 
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ingredients. How many pounds of nitrogen : 
ton of fertilizer? How many pounds of p 
phoric acid? Of potash? 

4. A farmer prepares one ton of a 2-8-4 ferti 
from nitrate of soda containing 15 % of nitro 
acid phosphate containing 16 % of phosphoric { 
and muriate of potash containing 51 % of pot 
How much nitrate of soda, phosphoric acid, 
muriate of potash must he take ? 

Process and Explanation 
2 % of 2,000 lb., or 40 lb., must be nitrogen. 
8% of 2,000 lb.,. or 160 lb., must be phosphoric! 
4 % of 2,000 lb., or 80 lb., must be potash. 

If X pounds is the required amount of nitrat 
soda, then must ^^ i = 40 lb., the amount of n 
gen. This gives x = i£f ^ = 267 lb. of nitrate of a 

If X pounds is the required amount of acid p 
phate, then must -^^ x = 160 lb., the amoun 
phosphoric acid. This gives x = l^''^ = 1,00( 
of acid phosphate. 

If X pounds is the required amount of mu] 
of potash, then must ^^x= 80 lb., the amoun 
potash. This gives a; = -2^^=157 lb. of mm 
of potash. 

Adding together 267, 1,000, and 157 pounds 
get 1,424 lb. As this is less than one ton, we 
sand or some other ** filler " to make the 1 
weight 2,000 lb. 
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5. Using data given in Ex. 4/ compute the 
amount of nitrate of soda, acid phosphate, and 
muriate of potash required in the preparation of 
a 4-8-4 potato fertilizer. How many pounds of 
sand must be added as a filler ? 

6. A corn and wheat fertilizer is mixed in the 
ratio 3-10-3. Find the amount of nitrate of soda, 
acid phosphate, and muriate of potash required for 
100 tons. How much sand is needed as a filler ? 
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Public Lands 

314. In the western states land has been marked 
out by surveyors into divisions in the form of 
squares. This was done by selecting a north and 
south line as a principal meridian and an east and 
west line as a base line. Other lines are then run 
north and south at intervals ^,^^^____ N 
of six miles, and also east 
and west at the same in- 
terval. These lines divide wl — I H 1^4 I e 
the land into squares, six 
miles on a side, or six miles 
square. These large squares S 

are called townships. A line of townships extend- 
ing north and south is called a range. 

Thus, the township which is 
shaded in the above diagram 
and is marked A, may be de- 
scribed as "township number 
two north and range 3 west," 
or T. 2 N., R. 3 W. 

This method of measuring 

827 
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\ 



public . lands has been established by law. The 
law also requires townships to be subdivided into 
smaller squares, called sections^ and to be numbered 
as shown in the figure on page 327. 

1. In which corner of a township is section 1 ? 

2. How do the section numbers run ? 

Sections are themselves subdivided into half 
sections, quarter sections, and sometimes into 
eighths and sixteenths. 

3. Keview the table of square measure. (Page 
426.) 

4. How many square miles in a township ? 

5. How many acres in two square miles ? 

6. How many square rods in 10 acres ? 

7. Review the table of .surveyors measure. 

(Page 426.) 

8. How many feet in a chain ? 

How many links? 

9. From the following description 
of farms, find the number of acres 
owned by each of the three men (see 
map of Section 22) : 

Dbbcription No. of Ackbs 

r N. i of Section 22 1 

I N. E. i of S. E. J of Section 22 ) 

S. W. J of Section 22 1 

W. i of S. E. J of Section 22 J 

S. E. J of S. E. J of Section 22 



N.X Section 
(320 A.) 



S.W.M 

(160 A.) 



(30 A 



of 



Section 22 



Owner 
R. Seldomridge 

J. Kareback 
A. Southpaw 



( 
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10. Is the number of acres in each of the fol- 
lowing correct ? 

John BaU N. E. J of N. W. J of Section 35 . 50 A. 

Greorge Brown W. i of S. W. } of Section 35 . . 80 A. 

John Carter S. E. | of Section 35 320 A. > 

Horace Mat S. W. J of N. E. J of Section 35 . . 40 A. H 

Written Exercise 

315. !• Draw a figure of Section 35 in the 
previous example 10, and mark the parts owned 
by Ball, Brown, Carter and Mat. 

2. How many acres in Section 35 are owned by 
others ? 

3. How many feet of fence will inclose the 
entire section ? 

4. How many feet of fence will inclose Carter's 
land? 

5. Find the value, at $15.50 per acre, of T. 
3 N., R. 3 W. 

6. What is the cost of E. ^ of S.E. J of Sec- 
tion 7, at $ 35.25 an acre ? 

7. How many rods of fence will inclose the 
tract of land named in Ex. 6 ? 

316. Study Exercise 

Diagrams showing the increase in the per cent 
of urban population and the decrease in the per 
cent of rural population 'in the five divisions of con- 
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tinental United States, from the census of 1880 to 
that of 1900, In each diagram, the portion in black 
represents the rural population ; that in outline the 
urban population. 

HorthAtl»Bti«8t«te< Soith Ulsntlg Bta(« Martb Oantnl at>t« 



Oral Exercises 

1. State as near as you can the per cent of rural 
population in the North Atlantic States. 

2. Do the same for each of the other groups of 
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3. Find as near as you can the per cent of urban 
population in the North Atlantic States. 

4. Do the same for each of the other groups of 
states. 

5. In which group of states has the decrease in 
the per cent of rural population been most rapid ? 
In which least rapid ? 

Written Problems 

317. Give answers to the nearest 100,000 : 

1. In 1880 the population of the North Atlantic 
States was 14,500,000. Find the rural population, 
also the urban population. 

2. Find the rural population for 1890, if the 
total population was then 17,400,000. 

3. Find the rural population for 1900, if the 
total population was then 21,000,000. 

4. How much greater was the rural population 
in the North Atlantic States in 1900 than in 1880? 
Give the answer approximately. 

5. In the South Atlantic States the total popula- 
tion was 7,600,000 in 1880 and 10,500,000 in 1900. 
Find the rural population for both years and also 
the increase in rural population during the 20 years. 

6. In the North Central States the total popula- 
tion was 17,400,000 in 1880 and 26,300,000 in 
1900. Find the urban population for each year 
and the increase in the same for the 20 years. 
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7. In the South Central States the rural popula- 
tion in 1880 was 8,100,000. Find the total popu- 
lation that year. 

8. In the South Central States the rural popula- 
tion in 1900 was 12,750,000. Find the total 
population then. 

9. Between 1890 and 1900, 49.6 % of the total 
increase of population in the entire United States 
was in the cities of 25,000 inhabitants, or over. 
Between 1900 and 1910, 73 % of the total increase 
of population in the United States was in such cities. 
What per cent of the total increase during 1900- 
1910 was in the country ? How many times faster 
has been the growth of the urban population than 
the rural during 1900-1910? Which population 
increased faster during 1890-1900, the urban or the 
rural ? 

Study Exercise 



1890 



32,1 
20 



15.3 
15 



10 



6 



1895 



1900 



- f^*-^in 






Kural 


■■. MaB.MaMMB»ai 







■ 

















1906 



20 



17.2 



15 
14.5 



10 
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318. This diagram shows the death rate per 
thousand in one year, from 1890 to 1905. The 
solid line represents the urban rate, the dotted line 
the rural rate. Thus, in 1890 the rural death rate 
averaged 15.3 persons out of every 1000 persons, 
and the urban death rate averaged 21.1. 

Oral Problems 

319. 1. Which is greater, the death rate in the 
cities or that in the coimtry ? 

2. Tell as near as you can the rural and urban 
rate in 1895. 

3. Has the death rate in the cities decreased ? 
This is due to purer water and milk and the closer 
observance of sanitary regulations in general. 

4. Has the rural death rate decreased between 
1890 and 1900? Between 1900 and 1905? Has 
the death rate between 1890 and 1905 been falling 
more rapidly in the cities than in the country ? 

• Written Exercise 

320. 1. About how many deaths were there in a 
city of 25,000 inhabitants in 1890? In 1905? 
What was the difference in the number? 

2. About how many deaths were there in a city 
of 125,000 inhabitants in 1900 ? In 1890 ? 
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3. About how many more deaths were there in 
1905 in a city of 650,000 inhabitants than in a 
country district of the same population ? 

4. What was the excess of deaths in a city popu- 
lation of 375,000 over an equal country population 
in 1890 ? 

5. Find roughly the number of deaths in a city 
of 450,000 in the year 1892. , 



Study Exercise 

SZL Carpentry may, in a general way, be 
to include all the constructive woodwork 
building, though in many localities it include 
joinery, as outside and inside finish, window 
doors, stairs and mantels, etc. 

In the carpentry part of construction the 
two things to be estimated, the materials ai 
labor. The materials are all comprised in 
divisions ; the frame, the covering, and the fi 

All lumber is estimated in board measure, a 

ard unit of a square foot of board one inch 

Lumber is sold at the rate of so much per the 

feet; that is, one thousand square feet on< 

thick. The process of reducing lumber of 

ness greater than one inch is simple, The 

method followed is to multiply the width 

thickness, divide product by 12 and then mi 

by the number of feet in length. 

Wx T 
The formula is — — - — x L. 

A piece of lumber 4" x 4" x 12' contaim 
many feet board measure ? 
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= 16 



Peocbss 

It 

A table of board measure may be made for 
material V thick as follows : 



BiZB nr 






Length 


IN FbBT 


« 




Inches 
















8 


110 


11 


16 


18 


10 


1x2 


1.3+ 


1.7- 


• 2 


2.6-1- 


3 


3.4- 


1x3 


2 


2.6 


3 


4 


4.6 


6 


1 x4 


? 


? 


? 


? 


? 


? 


1x6 


? 


? 


? 


? 


? 


? 


1x6 


? 


? 


? 


? 


? 


? 


1x7 


? 


p 


? 


? 


? 


? 


1x8 


? 


? 


? 


? 


? 


? 


1x9 


? 


? 


? 


? 


? 


? 


1x10 


? 


? 


? 


? 


? 


? 


1 X 12 


? 


? 


? 


? 


? 


? 


1x14 


? 


? 


? 


? 


? 


? 


1 X 16 


? 


? 


? 


? 


? 


? 


1x20 


? 


? 


? 


? 


? 


? 



Make a table for material 2'', 3'^ 4'', 6'^ 8", 
10'', and 12'' thick and varying in width. 

322. A board foot is a board 1 ft. long, 1 ft. wide, 
and 1 in. thick. 

1. How many board feet in a board 11 ft. long, 
1 ft. wide, and 1 in. thick ? 

2. How many square feet can be covered with a 
board 12 ft. long, 6 in. wide ( = 12' x 6") ? 
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3. How many board feet in that board, if it is 
1" thick ? 

4. The plank in this 
drawing is 3' long, 1' 
wide, and 4'' thick. 
Count the number of 
board feet in it. 

5. How many board feet of lumber in a board 
18 ft. long, 6 in. wide, and 2 in. thick ? 

Process and Explanation 

It contams 18 x ^^ x 2 ft. B. M. = 18 ft. B. M. 
Notice that the answer is the product of the length 
and width in feet hy the thickness in inches, 

6. How many board feet in a board 5 ft. long, 
1 ft. wide, and J in. thick ? 

Process and Explanation 

It is customary to compute the number of board 
feet in a board that is less than 1 inch thick as if it 
were exactly 1 inch thick. In this example, we 
have, accordingly, 5 x 1 x 1 ft. B. M. = 5 ft. B. M. 

Written Exercise 

323. 1. Find the number of feet B. M., when- 
the thickness is V : 

a. 3'' X 12' c. 4'' X 16' e. 6'' x 9' 

6. 12''xl()' d. 9''xl6' /. 3''x20' 
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It is usual to write down first the number of 
pieces of lumber, then the thickness and width 
of each in inches, then the length in feet, and finally 
the article. Thus, 6 pieces of hemlock, 12 ft. long, 
^ ft. wide, 2 in. thick, is written : 6 pc. 2'' x 6'', 12' 
hemlock. 

2. Find the number of feet B. M. in the follow- 
ing: 

a. 5 pc, V X 6'', 16' c. 20 pc, 1" x 8", 12' 

b. 40 pc, 2" X 4", 18' d. 25 pc, 3" x 8", 14' 

3. Find the number of board feet to the nearest 
foot : 

a. 50pc,2"x4",16' c. 15 pc, 2"x 6", 12' 

&. 24 pc, 3" X 5", 15' d. 20 pc, 2" x 8", 20' 
Lumber is sold at so much per 1000 ft. B. M. 

4. Find the cost of the following at $20 per 
1000 ft. B. M. : 

a. 25 pc, 1" X 6", 16' d. 100 pc., 2" x 8", 15' 
h. 250 PC 2" X 8", 12' e. 50 pc, 3" x 4", 10' 

c. 100 pc, 2" X 4", 24' /. 150 pc, 1" x 8", 16' 

5. Estimate the cost of the following bill of 
lumber at $35 per M board measure : 

400 pc, 6" X 8" X 16' 
lOOOpc, 2"x4"x8' 
800 pc, 2" X 6" X 18' 
200 pc, 2" X 4" X 8' 




Height from floor to ceiling, first 
floor, 9' G". 

Height from floor to ceiling, sec- 
ond floor, 9' 6". 

Height from ground to ridge of 
roof, 32' 8". 

Height from ground to roof 
C»des), 22'. 

Study 
324. In this plan of a 

is ^ inch to one foot. 

of an inch ascertain the 

length of the house ; the 

the rooms, the halls, o 

kitchen porch. 

Put the dimensions in 

use, as many of the suc( 

upon them. 
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Written Exercise 

325. 1. Estimate the number of square feet in 
the floor of each of the following rooms : the living 
room ; the dining room ; the kitchen ; the hall ; the 
three bedrooms, including closet space; the bath 
room. 

2. Estimate the number of square feet of wall and 
ceiling surface, computing them as solid; that is, 
making no deductions for openings as doors and 
windows. 

3. Get actual dimensions of a room and draw to 
scale a plan of the same. Take as scale ^ of an 
inch to one foot. Locate fixed objects in room ex- 
actly as the dimensions require. Mark also open- 
ings, for doors and windows, and give accurately 
the scale measurements for the width of these. 

Calculate the number of square feet of floor, 
and the number of square feet of surface of walls 
and ceilings. 

4. Get the dimensions of a building. Draw the 
plan showing the construction of the framework 
as nearly as you can. Estimate the number of 
square feet of surface of outside walls of same. 

5. Suppose that you are to build a small house 
whose dimensions are IV x 20'. The height of the 
building is to be 12'on all sides, the roof square with 
a rise at the center of 4' above the sides. There are 
one door 30'' x 78" and three windows 36" x 50". 



The floor joists are laid 16 in. from center to "' 
on sills 4" X 4". The studding is alao to 1 
from center to center. 

Make a floor plan of the building to a si 
i" to 1'. 

Make a floor plan showing the position o 
joists. 

Make a plan of the front of the building, 
ing framing plan, with studding and openii 
door and one window. 

Make a plan of one side of building st 
framing plan. 

Mark all necessary specifications for frani 
on your plans, and gave for use in later pro 

Study Exercise 
326. It is not always practicable to cou 
actual number of pieces of lumber required 
building plan and shown in the framing 
When the framing plan is not available cont] 
or builders calculate the amounts needed i 
manner. The dimensions of a building i 
coiuse given. The sills are in the common 
6" X 6" to 6" X 10" ; the girders vary from 6 
to 8" X 10", while floor joists may be tal 
2" X 8" to 3" X 10" or 12". Practically all sti 
of outside and inside walls is 2" x 4" and \ 
placed exactly 16" from center to cente: 
certain other parts the studding may be of s 
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dimensions as 2" x 3'', or larger where greater 
stress is to be met, as 4'' x 4". These extra dimen- 
sions may be secured by doubling the 2" x 4" 
studding. 

With these facts in mind, it is necessary to 
note that the outside dimensions will be taken in 
linear feet. Allowing for double studding at 
openings and corners, fireplaces and stairways, 
it is easy to calculate the number thjat will be 
required for a building. A simple method is to 
take I of the total number of linear feet of the 
outside walls of the building, add to this result 
one studding for each corner, and one for each 
opening as doors, windows ; for inside walls or 
partitions f of the linear feet with no additions for 
openings. 

A building is, for example, 30' x 28' or 116 total 
linear feet of outside walls. Taking |^ of 116, the 
result is 87 studding. Add to this 4 for corners, 
and assuming that there are 2 doors and 8 windows 
add 10 more, which gives a total of 101 studding 
for the outside walls. The inside walls are simi- 
larly estimated. This is a shorter method than the 
reduction of the hnear feet to inches, dividing this 
by 16'' or the distance from center to center of 
studding. 

The prices for frame materials differ greatly in 
different parts of the country. The table given is 
based upon Boston quotations for January, 1915. 



2" X 4" X 20' $ 30 per M 

2"x4"x28' $30 per M 

3"xl0"x20' $32 perM 

6" X 6" x 20' $ 30 per M 

6"x8"x20' $30 per M 
S 1 extra per M for each two feet over t^v 
feet in length is charged. 

Written Problems 
327. 1. (a) What is the quantity in 1 
measure of the following ? 

174 linear feet of sill 6" x 6" 

128 linear feet of sill 4" x 6" 

635 linear feet of joists 2" x 10" 
340 linear feet of joists 3" x 10" 
2,150 linear feet of studding 2" x 4" 
(6) Taking the prices given in above table, 
will be the cost of each item ? what the co 
the total list ? 

Lengths are not to exceed 20 feet. 

2. (a) How many floor joists, 16" from cen 
center, will be needed for a room measuring '. 
18'? ^r-"'. 

(6) What will be the B. M. of the same ? 
(c) What would be the cost at $ 32 per thou! 

3. (a) Taking the dimensions of a one-story i 
28' X 30', how many studding will be neede 
the frame? £*-i- ip '^/ '^-o- 1^ 
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(&) What will be the B. M. of the studding 
(stock 2'' X 4'0 ? 

(c) nk.t price quoted per thousand, what will be 
the cost ? 

4. (a) How many linear feet of 6'' x 6'' stock for 
sill will be needed for building of the dimensions 
given in example 3 ? 

(&) What will be the amount in board feet ? 
(c) At the quoted price per thousand, what will 
be the cost for sills ? 

5. Prepare a statement of the number of pieces 
of lumber required in above examples 3 and 
4, the quantity of each in board measure, price 
per thousand, extended cost of each specified quan- 
tity, and amount of whole bill. Statement should 
be such as a dealer in lumber would submit to a 
purchaser. 

Study Exercise 

328. Siding is computed in same way as flooring 
and roofing. A general method of procedure is to 
deduct for openings, as windows, doors, and to add 
about J of the surface in square feet to get the 
total amount of siding required. The waste in 
squaring and joining and tongue and groove will 
account for this extra quantity. 

1. Taking the square (a square measures 10' x 
10' or 100 sq. ft.) as the unit we may estimate ita 
cost thus : 



1 square or 100 feet B. M. of California Ret 
4" wide, plus ^ of stock or 25 ft. B. M. 
for waste, making a total of 125 ft. B. M., 
at $ 35 per thousand $ 

Nails 2 lb. 8d. at 4 cents per pound 
Labor, 2 hours, at $ 5 per eigh(>hour day $ 
Cost per square of siding, outside walls $ 

Thia coat per aquare will vary with differeu 
scale of wages, in cost of lumber, and with th( 
of surface to be covered with aiding ; on some 
straight and unbroken, a carpenter may put as 
as 5 to 8 squares a day. But on others 2 si 
may be a good day's work. 

Written Problems 

329. 1. A frame 20' x 20' is to be coverec 

siding 4" wide. How many feet board m 

will it take ? Allow for one door and thre 

dows of usual dimensions, and add for waste. 

a. Estimate the number of squares in the o 
walls of the house plan, page 339. 

What amount of 4" siding will be needed ? 

At $ 35 per thousand what will it cost ? 

Taking the average amount of siding for a 
work as 3 squares, how many days will it tab 
carpenters to put it all on ? 

At the regular scale of wagea, $ 5 per day of 
hours, what will the labor of putting on siding 
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How many pounds of 8d. nails, and what will 
be their cost ? 

3. Make a statement of amounts of materials 
and cost, number of hours of labor and cost, of oufc- 
side walls of this house. 

Study Exercise 
33a Shingles are packed 250 in a bundle, or 1,000 
in four bundles. The average width of the shingles 
is four inches. If the width is greater throughout 
the bundle, the number will be correspondingly leas. 
Shingles also are measured aa to thickness of butts 
and marked as 6 to 2" or 5 to 2", which -means 
that the combined thickness of 6 butts or 5 butts 
will equal 2 inches. This is important to the pur- 
chaser. The length of shingles is 16", 18", or 20". 
The unit of measure- 
ment of space to be cov- 
ered with shingles is taken 
as 100 sq. ft. and is called 
a square. The number of 
shingles required to cover 
a square depends upon 
the length to which each 
shingle is exposed to the 
weather. This varies from 
4" to 7". On roofs the current practice requires a 
4^" exposure, side walls as high as 6" or 6^", 
according to pattern or design to be worked out 
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The number of shingles required to cover a square 
may be shown in a table. 



No. OP SniMaLES 


EXP08URB 


8q. Ft. 


No. IN 8qi 


1,000 


H" 


125 


800 


1,000 


5 " 


139 


720 


1,000 


6 " 


167 


600 


1,000 


7 " 


194 


514 



The calculation of number of shingles in square, 
or the number of square feet 1,000, with different 
lengths of butt exposure, will cover, may be easily 
made on the basis of the figures given in this 
table. 

Cost of shingles depends upon quality, average 
Tvidth and thickness, length, and the locality. The 
price per thousand will with these conditions vary 
from $ 3.50 to $ 18. For example, red cedar, 
5 to 2'', marked Extra may cost $5 per thou- 
sand. A white cedar same quality and dimensions 
will cost about $ 7 per thousand. A white cedar 
with clear butts and 6 to 2'' will cost less, about 
$ 5.50 or $ 6 per thousand. The highest grade of 
cypress and silver gray cedar shingles will run to 
$18 per thousand. 

Nails required per thousand shingles are 3|^ 
pounds of 3rf. or threepenny, or 5 pounds of 4^?. 
Nails cost usually 3^ per pound, or if galvanized 4^. 

A good shingler will be able in an eight-hour day 
to lay two and one half squares of plain shingles; 
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if fancy plan is required, he will lay only one to one 
and three quarter squares a day. On walls the 
shingler will lay about 1^ squares; if fancy, only 
one square. 

Written Problems 

331. 1. What will be the cost of one square of 
shingled roof computed from the following items : 
shingles cost $4.50 per thousand; the weather ex- 
posure is to be 4^ inches; nails 4cZ. cost 3^ per 
pound; carpenter's wages is $ 5 per day. 

Make oUt a systematic statement of items and 
cost of each, with total cost per square. 




2. Find the length of the line ER^ the length of 
the line marked SE^ and the length of the line 
marked TR. What is the pitch of this roof ? 

Note. — Pitch is the total rise of the rafter OR per foot to 
width of building; it is determined by dividing TR, the height, 
by J of ESy the width. The eaves marked OE measure generally 



18 inches. Pitch is usually specified as a ], J, (, } pitcl 
most common, apart from the flat roof, is the ^ pitch. A 
means J of the horizontal distance ET. 

3. Compute the length of the rafter RO 
the width of the building and the height ind 
by TB. 

4. If the length of the building is 40 fee 
the overhanging ends and eaves are 18 inches 
how. many squares of roof will there be? 

5. How many shingles per square, if expos 
weather be 4^ inches? 

6. What will be the cost per square for shin 
if shingles cost $ 4.50 per thousand, nails foui 
per pound of id., and labor, carpenter, at the i 
$ 5 per eight-hour day? 

7. (a) How many thousand shingles will i 
for the entire roof? 

(b) What will be the cost for entire roof, i 
ing labor and materials ? 

Study Exercise 
332. Flooring is estimated very much lik( 
ing. A square is taken as the unit of measur 
of materials, labor, and cost. An area 10' x 
100 square feet is called a square. At first i 
appear that one square will take 100 feet of 
ing, but squaring, joining, tongue and groov 
other waste will require from ^ to ^ extra 
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A general rule is to add |- extra for flooring 6" 
wide; ^ extra for 2^" wide, when the lumber is 
such as pine, hemlock, and fir. Hardwoods such 
as oak and maple make the extra quantity to be 
added less. 

It must be noticed that flooring listed as 2|^'' wide 
gives an exposure of only 2'', the tongue and groove 
accounting for the remainder. A 3" flooring gives 
a 2^" exposure, while a 4" gives about 3J inch ex-, 
posure. This must be remembered in computing 
the board measure of a given number of pieces to a 
square foot. For example, in a square foot there 
would be 6 boards of the 2" flooring, which in board 
measure is estimated as 2f inches each. 

Written Problems 

333. 1. (a) A room 10' x 10' is to be covered 
with fir flooring M' x 1". (a) How many boards 
long will be required? 

(&) What will be the amount in board measure? 

(c) At $35 per thousand what will be the cost? 

• 

2. How many squares of flooring are there in a 
one-story building 24' x 32'? 

3. One square of flooring requires the following : 
5 lb. M,- nails at 4^ per pound; 130' B. M. of hem- 
lock at $26 per thousand; labor 2 hours at $5 
per eight-hour day. What will be the cost of a 
square? 
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• 4. Take the number of squares in building of 
example 2, and find the quantity of flooring, nails, 
and hours of labor, together with the cost of each 
item, for entire floor. Make use of data and results 
gained in example 3. 

5. A house, two stories, 30' x 36' inside measure- 
ments needs new floors throughout. 

(a) How many squares of flooring are there? 

(6) How many feet board measure of 4'' fir will 
be needed? Allow J extra for waste in cutting, 
joining, etc. 

(c) What will be the cost of the flooring at $ 30 
per thousand? 

(d) How many pounds of Sd, nails, and what 
their total cost at 4^ a pound? 

(e) If the labor be worth $ 5 a day of eight 
hours, what will it cost for the entire job? 

(/) What will be the total cost of the new 

floors ? 

Study Exercise 

334. Lathing is generally included in the work 
of the plasterer. This is estimated by the square 
yard or by the 1,000 laths, the cost for the latter 
being from $2.75 to $3.50 per thousand. A good 
lather will put on, in an eight-hour day, from 1,500 
to 2,000 laths. The following table will be useful 
in estimating materials and labor for lathing. 

Laths are 48'' long, distance of studding 16" on 
center. Amount is 100 square yards. 
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1,500 laths at $4.75 per thousand $ 7.13* 

10 lb. nails Sd. fine at $ 3.25 per cwt. .32^ 

6 hr. labor at $ 5.50 per day 4.12^ 

Cost of 100 square yards $ 11.57 

The cost of one square yard is 11^ to 12^. 

Written Problems 

335. 1. What is the number of square yards to 
be lathed in a room the dimensions of which are 
14' X 18' X 9'6'' ? 

2. (a) How many thousand laths will be needed 
for this room ? 

(6) What will they cost if laths are selling at 
$ 4.50 per thousand ? 

(c) How long will it take one man to lath the 
walls and ceiling ? 

(d) What will be the cost of labor of lathing, 
if he is paid at the rate of $ 3.25 per thousand ? 

{e) What will the labor cost, if the lather is 
paid $ 5 per day of eight hours ? 

(/) What will be the total cost of materials and 
labor (compute nails as indicated in the table) ? 

Study Exercise 

336. Plastering is usually estimated in terms of 
square yards and specified as two-coat or three-coat 
work. In rough estimating of cost of plastering 
no deductions for openings as doors, windows, etc., 
are made unless they amount to more than seven 
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yards. But in modem competitive estimating open- 
ings are exactly measured, as also are round corners, 
beads, etc., which require more time in plastering. 
A plasterer is supposed to put on twenty to twenty- 
five square yards of three-coat plastering, or thirty 
to thirty-five square yards of two-coat, in an eight- 
hoiu* day. One helper will be needed, but in actual 
work, one helper serves two plasterers. 

At the present time lime plaster is very seldom 
nsed. Cement plasters have almost entirely taken 
its place. 

Find out what sort of plaster is obtainable in 
your locality, what it costs per hundredweight or 
ton, and something of its composition. 

For certain purposes plasterers often add more 
hair to the mixture for the first or scratch coat, 
but the fibered plasters require nothing of this sort. 

The chief items in estimating the cost of 100 
square yards of plastering (solid) run as follows : 

QUAKTITT OP MaTSBIAL OB LaBOB CoST 

1600 lb. hard wall plaster and white 

finish at $ 7.50 per ton $ 6.00 

2 cu. yd. sand at $ 1.50 per cu. yd. 3.00 

Water estimated .12 

4 da. plasterer at $ 5.50 per day 22.00 

2 da. helper atr-JLUJS&iwr dajr 6.T5"--9^ 

Cost per lOO square yards $ 37.^8^^ 

The cost per square yard is 38^ 

2a 




/ 
i 
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In different localities cost of material and labor 
may vary from that cited above. In large amounts 
of plastering, where plasterers buy in large quanti- 
ties and at lower rates, there will probably appear 
a lower cost per square yard. The current quota- 
tions give from 32^ a square yard to 67^ a square 
yard, depending in part on quality and kind of 
materials, and in part on scale of wages of 
localities. 

Try to learn what the usual cost per square yard 
is in your locality. You will also find that other 
items, as insurance, scaffolding, heating, plastering 
on brick or tile work, will be included in the esti- 
mates, either increasing or reducing the usually 
quoted cost per square yard. 

Written Problems 

337. 1. Taking the number of square yards you 
found in the room 14' x 18' x 9' 6'' (under lathing), 
employing table compute the amount of material 
required to plaster it. 

2. How many days will it require two plasterers 
to do the work with the aid of one helper ? 

3. What will be the cost of . labor if the scale of 
wages is for plasterer $ 5.50 and for helper $ 3 ? 

4. What will be the cost of the materials ? 

5. What will be the total cost of labor and 
materials ? 
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Written Problems 

338. 1. Taking the plan of the house on page 
339, compute the number of square yards to be 
plastered, making no deduction for openings. 

2. Estimate the amount of materials required 
for lathing for both floors, in accord with the table • 
given on page 35fl|^ ^ 

3. Estimate the cost of labor of lathing with the 
wages at the plasterer's rate of $ 5.50 per day. 

4. Compute the total cost of materials and labor 
in lathing the house. 

5. With the quantity of material and labor esti- 
mated for 100 square yards in above table, compute 
the cost of lathing and plastering the house. 

6. Make out an itemized statement of quantities 

and cost of materials and labor for lathing and 

plastering the house, such as any interested person 

would require. 

Study Exercise 

339. Painting is estimated on the basis of square 
yard like plastering. But painters make no allow- 
ance for openings as windows to compensate in 
part for the extra work involved in painting 
moldings, sashes, and the like. Railings are usu- 
ally estimated as solid, with extra amount added 
for more tedious work. 

It is estimated that a good painter can cover in 
an eight-hour day 100 yards of outside wall work 
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for the priming, or first coat, and about 80 yards 
for the second and third coats. Inside painting is 
more difficult and may not amount to more than 
30 or 35 yards a day; except floors, of which 135 
yards can be covered. 

Painters' wages vary froin $4 a day upwards 
according to locality and the kind of work, as plain 
painting or decorating, gilding, and so on. 

The surface which is ordinarily covered by one 
pound of mixed paint is four square yards on the 
priming coat and about six square yards on second 
and succeeding coats. Putty, in new work, is 
always taken as 5 pounds for 100 square yards. 
Painters generally estimate that 100 square yards 
will require for priming coat about 2^ gallons of 
white lead and linseed (usually boiled) oil ; or for 
the priming and second coats about 4 gallons of 
mixed paint; or for the priming and two coats 
about 6| gallons. 

Shingles are stained in two ways, either by brush 
or by dipping. If shingles are dipped two thirds 
of length, 1,000 will take 2^ to 2f gallons of stain. 
For brush work two coats will be given to 100 
square feet by one gallon, while one coat will be 
given to 150 square feet by the same quantity. 
Shingle stain costs from $.55 to $1 or more a 
gallon. 

The following may serve as a statement of the 
items in making up ten gallons of paint. 
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1. Priming, or first coat 

100 lb. white lead at 8 ^ per pound $ 8.00 

7 gal. boiled linseed oil at 50^ a gal. 3.50 

Mixing 1^ hour at $ 5 a day .94 

Total cost for 10 gallons $ 12.44 

Cost for one gallon 1.24 

Cost for one pound .07| 

2. Second and subsequent coats 

120 lb. white lead at 8^ per pound $ 9.60* 

5 gal. linseed oil at 50^ per gallon 2.50 

^ gal. turpentine at 90^ per gallon .45 
Color pigments, if other than white is 

to be secured, 3 J lb. at 25^ per pound .87^ 

Mixing 1^ hr. at $ 5 per day .94 

Total cost $ 14.361 

Cost per gallon $ 1.44 
Cost per pound .09 

3. If zinc is used, the amount of white lead will 
be reduced by just so many pounds as pounds of 
zinc are added. 

The estimated cost of 100 square yards, materials 
and labor, is as follows : 

The priming coat 

2| gallons at $ 1.24 per gallon $3.12 

Labor at $ 5 per day 5.00 $8.12 
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Second and succeeding coats 

2 gallons paint at $ 1.44 per gallon $2.88 

Labor (80 yd.) at $5 per day 7.50 $10.38 

Ditto for third coat ' 10.38 

$2o.oo 
Cost per square yard $.29 

4. This estimate may be somewhat high for 
certain localities, but one may easily find out the 
prevailing day's wages of painters and compute 
cost for 100 sq. yd. accordingly. The prices of 
lead and oil fluctuate greatly, and the prices given 
above may be now too high and again too low. 
Get local prices. 

Written Problems 

340. 1. The house on page 339 is to be painted 
three coats with lead and oil of the standard given 
in tables above. The dimensions are 29' x 30', the 
height on sides from ground to roof 22 feet and on 
ends from ground to ridge of roof 32' 8". Make 
no deductions for windows. 

(a) How many square yards of surface are to- be 
painted ? 

(&) How many gallons of paint for the first coat 
will it take ? 

(c) How many gallons for the other two coats ? 

{d) How many gallons for all ? 

{e) What will the paint for priming coat cost ? 
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(/) ^^^^ will the paint for other coats cost ? 

(g) What wijl be the total cost for paint ? 

(h) How many days will it take two painters to 
put on first coat ? 

(i) How many days to put on the other two coats ? 

(j) What will be the labor cost of the first coat ? 

(k) What will be £he labor cost of the other two 
coats? 

2. The roof is 33 ft. long and each side measures 
21 ft. from edge to ridge. 

(a) What is the number of squares that the roof 
contains ? 

(&) How many square yards ? 

(c) How many gallons of shingle stain will it 
take to give two brush coats to roof? 

(d) What will be the cost of stain at $.75 per 
gallon ? 

(e) What will be the cost of labor of staining 
roof two coats? (A man can brush about 150 
yards in eight hours.) 

(/) If the shingles were dipped, how many 
gallons would be needed? (This is easily com- 
puted if you remember the number of shingles per 
square, and thus estimate the number needed for 
this roof.) 

3. Assemble the items and their respective costs 
for painting the house and staining the roof, two 
brush coats, in a regular form of statement, and 
give total cost of materials and labor. 
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4. Obtain the dimensions of a building and esti- 
mate (a) the cost of siding, (6) the cost of shingling, 
(c) the cost of painting. 

Written Problems 

341. 1. The foundations o^f the house on page 
339 are 12'' thick and 8' deep. How many cubic 
yards of concrete will be needed for the construc- 
tion of this wall ? 

2. If 1 : 2 : 4 concrete is used, how many barrels 
of cement and how many cubic yards of sand and 
broken stone are needed? What is the cost of 
the concrete at $5.15 a cubic yard? 

3. The inside surface of the wall is to be plas- 
tered smooth with 1 : 2 cement mortar, one volume 
of cement to two volumes of sand, making the 
layer ^ in. thick. If the foundation wall incloses 
a cellar 27' by 28', and 8' deep, how many cubic 
feet of cement mortar are needed for plastering 
the exposed surface of the wall? 

4. The foundation of the house may be built of 
rubble, or stones of irregular size most easily ob- 
tained from the quarry. How many cubic yards of 
rubble are needed for foundations, if the wall is to 
be 9' deep? What will be its cost, if the rubble is 
$ 1.25 per ton ( = 22 cu. ft.) and the cost for labor, 
etc., per cubic yard of wall is $4.75? 
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5. How many cubic yards of masonry in the 
foundation, if the walls are 2^ thick and 8' high? 

6. How many perches of masonry in the founda- 
tion walls of a building 60 ft. long by 36 ft. 
wide ? The wall is 2J ft. thick and 12 ft. high. 

Written Problems 

1. The dimensions of a common brick are 
g// ^ 4// ^ 2". How many cubic inches in one brick ? 

2. In brickwork, it is customary to allow for J'' 
thickness of mortar. How many cubic inches in a 
brick, if to each of its dimensions the thickness of 
the mortar is added ? 

3. How njany bricks each 8J'' x 4J" x 2J", in- 
cluding the mortar, will be required to make a 
cubic foot of wall ? 

4. How many common bricks with mortar J" 
thick will it require to build a wall 30' x 12^' x 1^'? 

5. At $6.75 per thousand, find the cost of 
bricks required to build a wall 50' long, 12' high 
and 18" thick. 

Written Problems 

342. 1. Examine the drawing of the house on 
page 339. Find the length and width of each 
room. Find the height of each room. 

2. A roll of wall paper is 16 yd. long and is 
generally 18 in. wide. How many strips each 8 ft. 
long in one roll? 
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Parts of a roll of wall paper are not sold. The 
waste in matching designs in wall paper varies 
, greatly. In these problems plain paper alone is 
considered. 

3. Find the number of rolls of paper needed for 
the four walls of the living room, if 2 strips are 
deducted for each door and for every window. 

4. Find the cost of these rolls at 45|^^ a roll. 

5. If on the dining room ceiling the strips of 
paper are laid the short way of the room, how 
many strips are needed ? 

6. Find the number of rolls and the cost, at 
43^ a roll, of paper for the ceiling of the dining 
room. 

7. Make similar computations for the three 
bedrooms. 

8. If a linoleum is put on the kitchen floor which 
does not cover all of it, but leaves on all sides an 
uncovered margin of 1 ft., compute the cost of the 
linoleum at $ 1.75 a square yard. 

9. How many 6'' x 6'' tiles are needed to cover 
the bathroom floor ? 

10. If 4'' X 4'' tiles are preferred, how many of 
them will be needed ? 

11. Would it be possible to cover the entire floor 
with 5'' X 5'' tiles, without using parts of tiles ? 
Why not ? 
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12. What is the coat of kalsomining the ceiling 
and walls of the kitchen at 8f^ a square yard, no 
allowance to be made for doors and windows be- 
cause of the low price per square yard ? The ceil- 
ing is 9^ ft. high. 

13. The approach to the front porch is 5 ft. wide 
by 14 ft. long. How many bricks, 8" x 4", will be 
needed to cover it ? 

14. The dog-kennel shown 
in the figure has a floor 3' 
long and 3' wide. The slant- 
ing roof measures 4' on each 
side, making the kennel about 

3.7' high. Compute the number of square feet of 
board surface in the exterior, including the floor. 

15. The boards used are 1" thick. How many 
" board feet " of lumber should be purchased, if 20 % 
extra is allowed for pieces used in strengthening 
the kennel, and for waste ? 

16. How many " board feet " are needed, if the 
boards used are 1-J-" thick? 2" thick? 

17. What will be the cost of the lumber needed 
(allowing 20?^ extra as in Ex. 2), if 1" boards are 
used and the cost of lumber is $18 per 1,000 board 
feet ? How much if 1^" boards are used ? 

18. How many square feet of exterior surface, 
including the floor, would there be in this kennel, 
if the length, breadth, and height were doubled ? 



INDUSTRIAL PURSUITS 
Written Problems 



343. Time Sheet for Week ending January 25 



Namk 


M. 

8 


T. 
10 


W. 
6 


Th. 
8 


F. 
9 


s. 
7 


Total 
Hours 


OD 


Daily 
VVaobs 


Amount 


Daily 
Atsraok 


John Roe 


$3.60 


^, 








Chas. Seipp 


7 


9 


7 


7 


10 


6 






4.^6 










Geo. Halifax 


6 


8 


8 


8 


8 


6 






6.00 










John Saxe 


6 


8 


9 


9 


10 


4 






4.60 










Al. Fox 


9 


7 


10 


8 


7 


8 






8.76 










Fred Mack 


8 


7 


10 


7 


10 









6.26 










Wm. Sell 


10 


8 


9 


8 


6 


2 






6.00 











The numbers in the cokimns headed M., T., W., 
etc., mdicate the hours on the respective days. 

Counting 8 hr. to a day, find : 

1. The wages which the employer owes each 
man at the end of the week. 

2. The entire amount paid in wages for that 
week. 

3. The average wage of each man per day. 

4. Make a table of wages for a 10 hr. day, show- 
ing the rate for 1 hr., 2 hr., etc., at $3.50 a day. 

864 
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344. Time Sheet for Week ending July 17 



Namx 


RA.TB AN 

Hour 


M. 

10 


T. 
9 


' 6 


Th. 

7 


F. 

6 


S. 
4 


Amount 


Sam. Foot .... 


76 f 






Louis Sahm .... 


QOf 


7 


8 


7 


8 


8 


4 






Fred Holt . . . . 


bof 


6 


8 


5 


6 


10 


6 






John Curr .... 


45^ 


8 


7 





10 


8 


4 






PaulOrr 


35^ 


10 


8 


8 


9 


8 


8 







1. Find the total amount each man receives at 
the end of the week and the total amount the 
employer pays out in wages. 

Time Sheet for Week ending September 18 



Namb 


Daily 
Waob 


M. 

8 


T. 

7 


W. 
8 


Th. 
9 


F. 
10 


s. 

6 


• 

Amount 


George Halifax . . 


$3.25 






William Sutton . . 


4.76 


9 


7 


8 


6 


9 


4 






John Hare . . . 


5.00 


5 


8 


" 9 


7 


6 


9 






Charles Noyes . . 


4.00 


7 


10 


9 


8 


6 


4 






Atherton Parsons . 


2.50 


10 


9 


9 


8 


7 


8 






Harold Davis . . . 


3.76 


6 


9 


10 


9 


6 


4 






Samuel Boe . . . 


3.50 


7 




9 


8 


10 


9 


9 







2. Coimting 10 hr. to a day, find the wages due 
each man at the end of the week, the entire amount 
paid in wages for that week, and the average 
amount earned by each man per day. 

3. In drawing the cash from the bank, what 
change must be asked for in order that each man 
may receive in his pay envelope the right amount ? 



GEOMETMCAL APPLICATION 

Similar Triangles 

346. Distances which cannot be measured di- 
rectly may be found by similar triangles. 

Triangles are said to be similar when they have 
the same shape. 





The two triangles drawn here have the same 
shape, although one is larger than the other. The 
side AB is just twice as long as the side DE. 
How does the side CB compare in length with 
FUl AC with BUI 

We have the proportions, 



and 



BE EF 
AB AC 



BE BF 

1. If AB=W, BE ^6'', AC^W, find DF. 

2. If BE is 5 ft., EF 4 ft., and AB 10 ft., 
how long is 5(7? State the proportion. 
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3. If 4S-12 ft., AC=10 
it.,DJ!!-Slt,6aiDF. 

i. If CB=16 in., AC=iO 
in., FE -Sin., 6niDF. 

5. Name the similar triangles 
in tile figure. 

6. Whicii are the bases of the trian 
Which their altitudes ? 

7. What- proportion holds between the 
and the altitudes? 

8. If ^B-10 ft., AI)-12 ft, BO=i 
find DB. 

9. If AB~ 12 ft., AD= U ft., I)E= II 
findiC. 

10. If DE-2D ft., BO=\i ft., AD = 2. 
find AB. 

11. It I>.E'=25 ft., ^0=21 ft., ^£=2' 
find AD. 

la. If ^C=15 in., AE-Vi in., ^B-1: 
find 4X1. 

13. In these two triangle 

ratio - is equal to what 

ratio ? Write the proportioi 
find X. 

14. Practice the drawing of two similar trial 
Vary the positions. Name the similar parts. 



A 
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Study Exercise ^^""^ . ~^ 6 

346. The United States Forestry Service computes 
the height of trees as follows : The first method is 
somewhat rough and ready, but sufficiently accurate 
for the purposes. A suitable distance is measured 
or paced off from the foot of the tree -B on a level 
place to p9int F, At F an upright stick is placed. 
The observer lies down with his body pointing 
directly toward the tree and his feet touching the 
stick at F. He looks at the top of the tree and 
an assistant marks the place where his fine of vision 
crosses the stick. Then the following data are 
secured : the distance from base of tree to upright 
stick, BF; the length of observer from the point 
F to his eyes, FF ; and the distance from ground 
to place on stick where line of vision crosses, FS. 
The height of tree, BT, is to be found. 

The arrangement of the terms in a proportion is : 

FF : FS :: FB : BT. 

Make a drawing to explain this method of finding 
the height of trees. Letter the drawing as indicated 
in the description. What are the similar triangles ? 
Suppose FF equals 5' &' ; FS equals 9' ; and FB 
equals 6' 6" plus FB or 120^ or 125' 6". What is 
the height of the tree, BT/l 

Substitute the numbers in the proportion as 
follows : 

5^ : 9 : : 125^ : ic. Solve the proportion. 
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It is advisable to reduce the inches in this prob- 
lem to fractions of a foot. 

When instrnments of measure are not at hand, 
the distance from tree base may be paced off, and a 
pace is usually made to equal about 3 feet. The 
height of the stick may be measured by a stick the 
length of one pace. 

Written Problems 

347. 1. An observer is 5' 8'' to eye level ; the dis- 
tance from a tree to a measuring stick is 165' ; and 
the distance on stick from the ground to place 
where line of vision crosses is 11' 6''. What is the 
. height of the tree ? 

2. A forest ranger measures off 150 paces from 
a tree, places there a stick across which he sights 
from a lying down position and finds that the dis- 
tance from ground to line of vision is 11 ft. The 
ranger is six feet tall. What is the approximate 
height of the tree ? 

3. Some boys wish to ascertain the height of a 
pole for wireless telegraphy. They take a rod 8 
ft. long, hold it on the ground, straight up, and 
measure the length of its shadow. They also 
measure the length of the shadow cast by the 
wireless telegraph pole. From these data, how 
can they compute the height of the pole ? 

In the figure, which are the similar triangles? 

2b 



1 

1 
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How many feet long is the shadow cast by the 
rod? By the pole? What proportion will de- 
termine X ? 

4. A telegraph pole casts a 
shadow of 30.5 ft. at the same 
time of the day that a vertical 
rod, 10 ft. long, casts a shadow 
of 6 ft. Find the height of the 
telegraph pole. 

5. A boy finds that a poplar 
^ ^1 tree casts a shadow 48 ft. long 

on level ground at the same time that a fence post 
casts a shadow of 5 ft. The post is 4 ft. high. 
How high is the tree ? 

6. Find the height of a flagpole in your vicinity 
by any two of the methods given. 




SQUARE ROOT AND ITS APPLICATI 

A Problem Proposed 

348. A farmer is planning a shed, 20' wi 
a roof ^ pitch. 

Suggestion. See note on pitch, page 348. 

He wants to find the exact length of 
tevAC. 

One way of finding this is by an in 
property of right triangles, such as the 
ABC, and by processes called squaring ; 
extraction of the square root. 

Computations of this sort arise frequi 
industrial work. 

Squares and Square Roots 

349. We know that if a table in the f( 
square has a side of 4 feet, it has an are 
square feet. We call 16 the square of 4, ai 
square root of 16. 

Often the square of 4 is written 4^, j 
square root of 16 is written Vl6. Thus, ^ 
4^=16and Vl6 = 4. 

We call the number 16 a perfect square, 
its square root can be found exactly. But ] 
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a perfect square ; its square root is less than 4, 
but greater than 3; we find \/l5 = 3.87% and 
(3.87)^ is nearly equal to 15. 

1. Name the squares of each of the following 
numbers : 

8, 9, 10, 11, 12, 13, 15, 20, 60, 90. 

2. Which of the following are perfect squares ? 
Factor to find their square roots. 

49, 64, 81, 121, 125, 144, 175, 169, 100, 200, 
196, 225, 300. 

3. Find X in the following : 

5^=x 14^ = a; V625 = a: V09=x 

6^ = x V8T=a; Vl21 = a; V400 = a; 

l.r = a; VlOO = a; 1.2^ = a: V900 = a; 

4. What are the sides of the squares whose 
areas are : 

25 sq. in. .49 sq. ft. ^ sq. ft. 

36 sq. mi. .81 sq. rd. ^^ sq. yd. 

49 sq. ft. .81 sq. rd. .25 sq. ft. 

5. Commit to memory the following squares : 

2^=4 7^ = 49 20^ = 400 60^* = 3,600 

3^ = 9 8*= 64 30' = 900 70^ = 4,900 

4^=16 9^=81 40^=1,600 80^=6,400 

5^ = 25 10^ = 100 50^ = 2,500 90^=8,100 
6^ = 36 
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Solution of the Rig 
350. In a right triangle, oi 

angle a right angle, the long 
name. It is called the 
hypotenuse. Consider the 
right triangle in the figure, 
whose sides are 3, 4, and 5 
units in length. The side 
whose length is 5 units is 
the hypotenuse. Now im- 
agine a square constructed 
on each of the three sides 
of the right triangle, as in thi 
three squares is made up oi 
equal to each other. 

1. How many little squares 
square on the side marked 3 1 

2. How many little squares 
square on the side marked 4 ? 

3. How many little squares 
square on the side marked 5 ? 

4. How does the number o 
last case compare with the si 
little squares in the first two 

In this right triangle 5* = S 

In the study of geometry : 
this property holds true of 
That is, 
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• The square of the hypotenuse of a right tri- 
angle is equal to the sum of the squares of the 
two other sides. 



Note the length of the hypotenuse by h and the 
lengths of the two other sides by a and 6. The 
equation that expresses the relation is : h^=^c^ + b^. 

When it is known that the triangle is a right tri- 
angle, we can compute one of the sides when the 
other two are known. 

5. In a right triangle a = 6, 6 = 8, find h. 

Process 

h^ = 6^ + S' 
^2 = 36 + 64 = 100. 
VlOO = 10 = A, the hypotenuse. 

6. In a right triangle, A= 15, a= 12, find 6. 

Process 

h'^a' + b^ 
225 = 144 + 6^ 
225 - 144 = 6^ 
81 = 61 
9 = 6. 
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Written Exercise 


SSL In the following right triangles, 


iknown side : 




1. a=12, J=16 


2. a-24, 6- 


3. 6 = lS,A-26 


». = 24,6 = 


5. h=i5.h-21 
1. A-*l,!>=X-*<f- 


6. a-36, A = 


8. * = 61, 5 = 


9. *.85, a=84 


10. A = 37, a = 



EXTRACTING THE SQUARE ROOT 

Study Exercise 

352. If in the right triangle a =2, &=3, then 
A2 = a2 + &2==4 + 9 = i3, ^2 = 13. As 13 is not a 

perfect square, the side h is larger than 3 and 
smaller than 4. The square root of 13 or such 
a number may be found approximately by a simple 
method. This method can be used also for find- 
ing the square root of numbers that are perfect 
squares, but are not at once recognized as such. 

1. Find the square of 37. 







Process 




Common Msthod 


MXANINO 


OF Common Mrthod 




37 




30+ 7 


t'\-U 


37 




30+ 7 


t'\-U 


259 




210 + 49 


tu-hu^ 


111 . 


900 + 210 


t^-htu 



1369 900 + 420 + 49 1^-^-2 tu-hu^ 

372=1369; 372=900 + 420 + 49; 

Explanation. — It is plain that 37 may be broken 
up into two numbers, < = 30 and w = 7. We first found 
7 X 7 or 72 = u^, then 30 x 7 = tu, next 7 x 30 = tu, and 
finally 30 x 30 = A 

876 



EXTRACTING THE SQUARE ROOl 

In extracting the square root, whic 
process of separating a number into t\ 
factors, reverse the above process. 

2. Find the square root of 1,369. 
Process 

Let l,S&9 = t^ + 2tu + u^ 

then 900 =f' 

2t =60 469= 2Ui + u%vfhere 
2i + u = 67 469=(2i + M)w, wherei 

The required root is 30 + 7 - 37. 
Check: 37x37 = 1,369. 

Explanation. —303=! 900, 40^ = 1,600; 
answer lies somewhere between 30 and 4 
( = 30. Subtract (i* = 900 ; the remainder 46 
equal to 2 (« + «". Find m by trial; dividii 
the trial divisor 2 (=60 gives m=7. Multi 
by 7 gives 469 or 2 tu + u". 





1S'69[87 




n 


9 


64 


60 


469 


2<=160 


u 


7 




«- 9 




67 


469 


169 


IE 



Explanation. — Since 808=6,400, 9ff^=8, 
Then 2 t = 160, 1,521 +.160 suggests « = 9. 

Observe that, in the shortened process, 
rated the digits into periods of two digits. 
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found to be a great convenience in practice. The 
period on the extreme left may have only one digit. 



To find the square root of a number : 

(1) Point off the number into periods of two 
figures each, beginning at the right (at the 
decimal point in a decimal). 

(2) Find the largest integer whose square is 
not greater than the left-hand period. 

(3) Continue as indicated in the preceding 
and in the following examples. 

3. Find the square root of 83,745.075. 

Process 
8'37'45.07'5 289.38+ 



437 



2i = 40 

M = _8 

48 [384 

2<=560 
u= 9 



569 
2^ = 5780 
u= 3 

5783 

2^ = 57860 
u = 8 

57868 



5345 
5121 



22407 



17349 



505850 



462944 
42906 



EXTRACTING THE SQUARE ROOT 

Explanation. —The left-haod period is 8. 
largest perfect square in '8 is 4 ; Vi = 2. Su"-'"- 
take down the next period. Then 2 ( = 4 hi 
40 tena. Use this as a trial divisor. Hert 
would seem to give 10, but it is found that 
too large. We find w = 8. The complete div 
Proceed as shown here. 

If we are required to find the square r 
integer that is not a perfect square, correi 
two decimal places, then annes two p 
zeros after the decimal point. 

4, Find the square root of 2, to thre< 
places. 



2.00'00'00IL414+ 
1 



2t= 



2t= 



= 20 

= J 
24 

= 280 

u= 1 

281 

2^=2820 

w= 4 

2824 



96 
400 



Explanation. 

with absolute accuracy, 
true value as close as we 
Cheek: (1.414)3 = 1.' 



We see that V2 cannot 
But we can approxic 
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Written Exercises 

353. Find the square roots, to three decimal 
places : 

1. 3 2. 5 ' 3. 6 4. 7 5. 8 6. 10 

Written Problems 

354. 1. A farmer is planning a shed 20 ft. 
wide, with a roof ^ pitch. How long must the 
rafter be ? See the problem and figure on page 348. 

Process 

J^' = 102-h52 
= 100 + 25 
= 125 

Extracting the square root, we find ^72= 11.18"^. 
Hence the rafter ^R must be 11.2 ft. long. 

Explanation. — By the property' of the right tri- 
angle, A2 = a2 + ja. 

2. A house is to be 36' wide and the ridge is to 
be 12' above the top of the walls. How long must 
the rafters be, if the projections of the rafters at 
the eaves are 1' ? 

3. Two vessels start from the same point; one 
travels north at the rate of 14 knots, and the other 
east at the rate of 16 knots. How far apart are 
they at the end of one hour ? 

[Carry answer to one decimal place.] 



EXTRACTING THE SQUARE ROOT 

4. An iron smokeatack, 50' high, i 
anchored by wires to posts 30' from the 
How long must each wire be ? 

3. A man starts to row across a strear 
rate of 5 miles an hour ; the current ear 
downstream at the rate of 3 mil^s an hour 
is the actual rate of progress ? Draw a fij 

6. A public square in a city covers ai 
5 acres. How many feet does the square 
on a side ? 

7. A baseball diamond is 90' square. 

. is it from the home plate to second base ? 
your computation by actual measurement. 

8. A wireless telegraph pole 100' long 
erected and anchored by wires reaching 
place 15' from the top of the pole to | 
from the bottom. How long must the wii 

9. A pole at a wireless telegraph static 
high. From its top to a point 60' from 
of the pole is stretched a wire support, 
length of the wire. Disregard sags in 
and irregularities in the surface of the ear 



AREAS AND VOLUMES 
Review 

\. 1. State the rule for finding the area of a 
rectangle. 

2. State the rules for finding the area of a tri- 
angle. 

3. How is the length of a circle found ? 

4. How is the area of a circle found ? 

5. How is the volume of a rectangular solid 
found? 

Written Problems 

356. 1. The diameter of a drumhead is 2 ft. 
How many square feet of skin are in the two 
heads ? Use the ratio 3^. 

2. A cow is held by a rope 25 ft. long that is 
tied to a stake. Over how large an area can the 
cow graze ? 

3. A big tree is 25.7 ft. around at the base. 
Compute its diameter. 

4. What is the diameter and area of the largest 
circle that can be drawn on a sheet of paper 10 in. 
square ? 
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5. How much larger is a table 5 ft. sq 
a round table 5 ft, in diameter ? 

6. Find the area of a square in- A 
scribed in a circle whose diameter is k^- 
11 ft. \^ 

7. Find the difference in area be- 
tween a circle whose radius is 10 ft. and 
of an inscribed square. 

8. From light sticks and a 
in half, a boy made a frame 
pasted paper upon it, to maM 
How many square inches of 
he use, if the radius of the hd 
in., and the triangular frame 
semicircle was 15 in. deep? 



CIRCLES AND ANGLES 
Study Exercise 

357. Surveyors measure angles in degrees, min- 
utes, and seconds. If a right angle is divided into 
90 equal parts, one of these parts is a degree (°). 
Two lines that are perpendicular to each other 
form four right angles at the point where they cut 
each other. Hence it takes 360° to measure the 
four right angles about that point. 

1. If a circle has an area of 100 sq. in., what is 
the area of each of the four parts into which two 
perpendicular diameters divide the circle ? 

2. In a circle two radii are drawn, 
forming an angle of 60°. What part 

60- I oi the whole circle is the area of the 
" sector " thus formed ? 

3. Two radii form an angle of 45°. 
What part of the entire circle is the sector inclosed 
by them ? 

4. A sector with an angle of 45° has an area of 
15 sq. in. What is the area of another sector in 
the same circle having an angle of 18° ? 

384 




AREAS OF POLYGONS 

The Regular Hexagon 

358. A polygon having six equal sides and six 
equal angles, as shown in the figure, is called a 
regtilar hexagon. It is divided into six equal tri- 
angles by lines drawn from the center to the vertices. 

1. If the area of the triangle EOD is known, 
how can the area of the entire hexagon be found? 

2. Find the area of the hex- 
agon when that of the triangle 
EOD is 1-J^ sq. in., 4:|- sq, in., 
7^ sq. ft., 4^ sq. in. 

3. Find the area of the tri- 
angle EOD, if the area of the 

hexagon is 1^ sq. ft., 1^ sq. in., Z^ sq. in., 1.2 sq. ft., 
.24 sq. rd. 

4. If the area of triangle EOD is .886 sq. in., 
and its base is 2 in., find the height PO. 

5. If each side of the hexagon is 1 in., and the 
height of each triangle is .44* in., find the area of 
the hexagon. 

Have you seen the regular hexagon as the form 
of tiling or of decorative designs ? 
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Quadrilaterals 

359. A parallelogram is a four-sided figure having 
the opposite sides parallel. If the angles are equal 
to each other, then the parallelogram is a special 
kind, ordinarily called a rectangle. If the angles 
are not all equal, the parallelogram is a special kind, 
called a rhomboid. 




Parallelogram 



Rectangle 



Trapezoid 



1. Does the rhomboid ABCD have the same 
area as the rectangle abed ? Why ? 

2. Frame two rules for finding the area of a 
rhomboid. 

D> — , ; C ^ 





3. Which has the greater perimeter, the rec- 
tangle or the rhomboid in these illustrations ? 

4. A rhomboid has x= 80 yd., y = 50 yd., A = 40 
yd. Find its perimeter and area. 

5. A boy makes a kite by fixing two thin sticks 
in form of a cross, covering the frame with light 
cloth, and bending the cross arm backward in bow 
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fashion. How many square inches .^^ 

of cloth does he use ? If the upper ^"^ -i 

slanting sides are 21.1 in. each, the \^ j 

lower fllauting sides 38.6 each, how V, ^ 

long must a strip of colored paper V 
be, to reach all around the kite ? 

The Trapezoid 

360. A four-sided figure having only t 

parallel is called a trapezoid. The figure 

has the two si 

and CD paralle 

a trapezoid. II 



^^B diagonal DB. 

1. The line DB divides the trapezoid i 
many triangles ? 

2. Name the base and the altitude of the 
ABD. 

3. How would you find the area of the 
ABD''. 

4- The line DC may be taken as the ba 
triangle BCD, and the line DE as its altil 

3. How may the area of the triangle . 
found ? 

6. Have the two triangles the same alti 

7. How may the area of a trapezoid 
puted ? 
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The area of a trapezoid is equal to the sum 
of the areas of the two triangles into which it is 
cut by a diagonal. 



8. If AB is 4'^ CD is 3'^ and DE 2", what is 
the area of the triangle ABBI Of BCB'^ Of 
the trapezoid ? 

Instead of multiplying each of the parallel sides 
or bases separately by the altitude, it is shorter to 
multiply the sum of the two bases by one half the 
altitude. Hence the rule : 



The area of a trapezoid is one half the product 
of the sum of the bases and its altitude. 



Written Exercise 

361. . Find the areas of the following trapezoids ; 
the two parallel sides are given first, the altitude 
last ; 

1. 4", 6", 3" 2. r, 5', 5' 

3. 12", 11", 6" 4. 7 rd., 8 rd., 8 rd. 

5. 2 yd., 1 yd., 2 yd. 6. 3 mi., 1 mi., 1 mi. 

Written Exercise 

362. 1. An irregular city block is divided into 
lots as shown in the figure. Find the area of each 
of the lots A, B, (7, D, JE, F. 
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2. Lot A was sold at a price amounting to $ 9 a 
square foot. Find the price. 

3. Lot B sold at $ 97^ per linear foot on State 
Street. Find the selling price. 

4. Lot C sold for $ 5,000. How much is this per 
square foot ? 
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5. Lot ^ sold for $7,000. How much is that 
per linear foot on State Street ? 

6. The trapezoidal floor of an office contains 315 
sq. ft. The parallel sides are 15 ft. and 20 ft. 
What is the width of the office ? 

7. Take measurements of your own and make up 
problems on mensuration. 

8. Another piece of ground of exactly the same 
shape and dimensions as the ground bounded by 
State Street, Walnut, Market and Oak was pur- 
chased by a dealer before it was divided up into lots, 
for $ 5,000. He paid out % 450 for surveying the 
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lota and for other improvements. The smaller lots 
are better located than the others ; he offers all for 
sale at the same price- What does he ask for each 
lot, if he aims to make a profit of 30 % on the money 
expended ? 

Estimates of Land Areas 

363. 1. A ranch of 640 A. is 
laid out as described in this figure. 
About how many acres of each kind 
are there ? 

2. The area of an irregular piece 
of land can be found by drawing 
a map of the land to scale on squared paper, and 
counting the number of 
squares covered by the fig- 
ure. Estimate a part of a 
square, correct to the nearest 
one fourth of it. Find the 
area of the county mapped 
in the figure, each square being a square mile- 
[First, count the squares in each row- 
Next, add the numbers thus obtained.] 

3. What would be the area of this land, if each 
square were ^^ of a square mile ? ^ of a square 
mile? ^ of a square mile ? 

4. What would be the area of this land, if the 
sidts of the squares were -^ ai & mile each ? ^ of 

^ of a mile? 



a mile? 



study Exercise 

364. 1. Explain the formula v = hw-h, whi 
plied to a rectangular solid. 

The rectangular solid shown in the figi 
sometimes called a rectangular prism. If 
it is cut in two along the dotted lines, / , 
each part ia called a triangular prism, its ^ ' 
base being a triangle. 

2. How does the volume of this tri- 
angular prism compare with that of the A 
rectangular prism ? ^~ 

3. How do the areas of the bases of thi 
compare? 

4. Hence, if you know the area of the triai 
base, how can you find the volume of the triar 
prism ? 

s. If b ia the area of the base of the prisi 
plain the formula v=b-h. 



It can be shown that the volume of 
prism can be found by the rule : 
Volume = Area of Base x Height of Prism 
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6. How much paper is needed to cover the out- 
side of a rectangular solid, 6" x 7'' x 3'' ? 

7. A triangular prism, 10 ft. high, has a base 6 
sq. ft. in area ; the sides of the base are 3 ft., 4 ft., 
and 5 ft. How many sq. ft. of cloth are needed to 
cover the prism all over ? 

Written Exercise 

365- Find the volumes of prisms having bases 
and altitudes as follows : 

1. 6.4 sq. ft., 5.5 ft. 2. 125^ sq. in., 1-.6 in. 
3. 3.27 sq. yd., 2.3 yd. 4. 3^ sq. yd., 7.5 ft. 
5. 75 sq. in., 2.5 ft. 6. 27 sq. ft., 7.3 yd. 

Written Exercise 
. 366. Find the heights of the following prisms : 

1. v = 24.5 cu. in., b = 7.3 sq. in. 

2. i; = 27.5 cu. ft., &=3.8 sq. ft. 

3. -2;= 30.6 cu. ft., 6 = 35.4 sq. ft. 

4. v= ,S cu. in., 6 = 1.2 sq. in. 

5. -y = .6 cu. ft., 6 = 144 sq. in. 

6. t; = 72 cu. ft., 6 = .9 sq. in. 

Written Problems 

367. 1. A swimming tank is 50 ft. long and 30 ft. 
broad. When 50 men dive into the tank at the 
same time, how high will , the water rise, if each 
man displaces on an average 3 cu. ft. of water ? 
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2. In the last example, how many men dive in, 
if the water rises 1| inches ? 

3. A man owns coal land showing a seam of coal 
370 yd. long. If its width is estimated at 175 yd. 
and its thickness at 4 ft. 6 in., how many tons of 
coal can be mined, if one cubic yard yields one ton ? 



Cylinders 

The accompanying illustration shows a 
solid, called a cylinder. Its base is a circle. This 

circle and the base of the prism are 
so drawn that the two have the same 
area. The cylinder and 
prism have the same 
altitude. 

Imagine the two fig- 
ures as representing two 
cans, one with a circular 
base, the other with a square base. 

It is found by trial that the two cans will hold 
exactly the same amount of water. The two 
solids must, therefore, have the same volume. 
Tell how to find the volume of a cylinder. 

1. Express in words, v==b -h. 

2. Find the volume of a cylinder, 5 in. high, 
whose base has an area of 3J sq. in. 

3. The cylindrical water tank of a street 
sprinkler is 10 ft. long and has an internal 
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diameter of 4 ft. How many cubic feet of water 
can it hold ? 

Suggestion : Use 3|^ in finding the area of the 
base. 

4. This figure shows the surface 

of a cylinder spread out on a plane. 
It is the surface of a cylinder J in. 
in diameter and 1 in. high. Explain 
how the area of this can be found. 

5. How does the base line of the 
rectangle compare with the length 
of the circular base ? 

6. If a cylinder has a diameter of 2 in., what is 
the length of its circular base ? What is the area 
of the base ? 

Suggestion : Use 3^ as the ratio. 

7. If the cylinder in Problem 6 is 7 in. lugh, 
what is the area of the curved part of the cylinder ? 
what is the volume of the cylinder ? 

8. A well, 4 ft. in diameter, contains water to a 
depth of 20 ft. How many cubic feet of water 
are there in it ? 

Written Exercise 

369. Find the volumes of these cylinders : 

1. Diameter 4 ft., height 7 ft. 

2. Diameter 5 in., height 3 in. 

3. Diameter 6 in., height 14 in. 
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4. Diameter 14 in., height 21 in. 

5. Find the area of the entire surface of 
inder 7 in. in diameter and 4^ in. high. 

Rain Gauge 
370. 1. Many farmers and gardeners k 
record of rainfall. They use a rain gauge 
shape shown here. Across the top it has a dii 
of 8 in. Find the area of the cross sec- ^._ 
tion at the top. &^ 

2. At the bottom the inside diameter IM! 
is 2.53 in. Find the area across the > 
bottom. How does this area compare 
"with the preceding ? 

3. A rainfall which measures 10 in. 
in the lower vessel would measure 1 in. 
in the upper. If one day the rain fills 

the lower tube to 8 in., how many actual int 
rainfall were there ? 

4. After a shower, the reading taken fro 
small tube was f in. What fraction of an i 
rain was there ? What was the weiglit o 
that fell upon 8 sq. ft. of ground, if 1 cu. 
water weighs 62.5 lb. ? 

5. Find the lateral surface of the rain gan 
the cylinder 4 in. high, (&) the frustum of th 
slant height 5 in., (c) the lower cylinder 12 in 
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Written Problems 

371. 1. What is the weight of an iron rod, 
cylindrical in form, ^ in. in diameter and 20 ft. 
long, if a cubic foot of iron weighs 450 lb. ? 

2. The pressure of steam in a boiler is 100 lb. to 
the square inch. Find the pressure on a valve 2 J 
in. in diameter. 

3. What would it cost to paint the outside sur- 
face of a cylinder at 1^ per square foot, the 
cylinder having a base of 4 ft. diameter, and an 
altitude of 10 ft. ? 

4. An irregular piece of metal is sunk into a 
cylindrical water tank standing on end. When 
the piece of iron is completely submerged, the sur- 
face of the water has risen 2 in. What is the vol- 
ume of the piece of metal, if the diameter of the 
water tank is 1 ft. ? 

5. A bunch of iron wire ^ in. in diameter is 
wound on a large spool. The wire and the spool 
weigh 20 lb., the spool alone is known to weigh 
2 lb. How long is the wire on the spool, if one 
cubic foot of iron weighs 450 lb. ? 

6. The hollow circular steel column, 9" in ex- 
ternal diameter and 6" in internal diameter and 
15' high, supports a weight of 5 tons. Considering 
this weight and also the weight of the column 
itself, what is the pressure exerted by the column 
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upon its foundation? Steel weighs 490 lb. per 
cubic foot. 

7. Find the length of the tire of a wheel 3.6 ft. 
in diameter. 

8. Water expands, during freezing, nearly ^ of 
its volume. The more exact amount is .0909 of a 
unit volume. A waterpipe 100 ft. long and 2 sq. 
in. in cross section has a volume of 2,400 cu. in. 
Find the increase in volume during freezing. 

9. Which in the long run is the more economical 
w^ay of buUding a walk 5 ft. wide, to make it of 
concl-ete at 10^ a sq. ft., or to make it of inch 
boards resting on two 2" x 4'' stringers, lumber 
selhng at $ 30 per M ? Assume that concrete will 
last five times as" long as wood. What is the cost 
per foot of each walk ? 

10. Copper expands .00001 of its length for a 
rise in temperature of 1° F. A copper wire trans- 
mitting electric power is supported by towers 500 ft. 
apart. How much does the wire between two 
towers stretch when the temperature rises 86° ? 

11. Ice floats on water. 1 cu. ft. of ice weighs 
only .9166 times as much as a cubic foot of water 
at 32° F. If a cu. ft. of water at 32° F. weighs 
62.42 lb., what does 10 cu. ft. of ice weigh ? How 
much more than this will 10 cu. ft. of water 
weigh ? 
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P3rramids and Cones 

372. Study the figure of 
the triangular p3rramid. 

When a pyramid has a rec- 
tangle for its base, it is called 
a rectangular pyramid. 

Study the figure of the cone. 
Explain how the development of the cone is 
made. V 

1. How does the curved 
line ABA compare with the 
length of the circular base of 
the cone ? 

The lateral surface of this 
cone is part of a circle. Its 
area is found by multiplying the length ABA by 
the radius AV^ and dividing the product by 2. 
We shall call A V the slant height of the cone. 

The lateral surface of a square pyramid is shown 
in this figure. We call AB the slant height of the 
pyramid. 
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2. Tell how to find the area of one of the lateral 
triangles. Of all four lateral triangles. 



The lateral area of a p3rramid whose lateral 
triangles are all of the same size and shape, or 
of a cone on page 398, can be computed by the 
following rule : 

Multiply the perimeter or the length of the 
circle of the base by the slant height, and divide 
the product by 2. 



Written Problems 

373. 3. A pyramid has a square base, 6 in. on a 

side, and a slant height of 5 in. Find the lateral 

surface. 

Process and Explanation 

The slant height AB is 5 in. The perimeter of 
the base is 4 x 6 in. = 24 in. Hence the lateral area 

. 5 X 24 af\ 

IS — ^r — = 60 sq. m. 

4. Find the area of the entire surface of the 
pyramid. 

5. How many yards of canvas will be required 
to make a conical tent, 15 ft. in diameter and 20 ft. 
in slant height ? 

6. A mountain peak, formed by volcanic action, 
has the shape of a cone. The circumference of its 
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base is 9 mi., and the mountain side is 3|^ mi. 
How many square miles of forest and pasture are 
there on the side of this mountain ? 

7. The tower of a building is in the shape of a 
cone, 20^ ft. across the base and 30.4 ft. in slant 
height. A workman is making estimates on the 
painting of the tower. On how many square feet 
must he figure? ■ k- . . j4- ■ ti \ ■ i 
. _,, (. > 8. An 8-sided tent has its dimenswns ihdicaGed -^ 
Vi5 1 ^ ' m the figure. How many square yards of canvas 
are needed, if 5 % is added for seams ? 

9. A manhole, on the 
inside 10 ft. deep and 3.6 
ft. in diameter, is built by 
a circular brick wall, 8" 
thick. The foundation is 
also 8" thick. How many 
cubic feet of water will the 
+--3.6tt--> manhole hold? 

10. How many cubic feet of masonry are used 
in building this manhole, including the foundation? 

11. How many square feet of surface were plas- 
tered inside? 

13. If the cartridge shown in the figure has an 
inside diameter of A" and length of 1.2", how 
much space is available for the primer, the powder, 
ihe wads, and the shot ? 



13. If the part of the cylinder hold- 
ing the shot has an inside length of 
.42", a diameter of .4", and contains 
860 shot of the kind shown in the 
figure, how much space is allowed 
each particle of shot? 

14. If the powder weighs 150 grains 
while the shot weighs 3J times as 
much as the powder, _aad the rest of tl 
weighs twice as much as the powder, ' 
total weight of the cartridge ? 
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The Lever 

374. A familiar example of a lever is the seesaw 
board. It will balance when the weight on one 
end multiplied by its distance from the point of 
support equals the weight on the other end multi- 
plied by its distance 
— ^ ^ from the point of 



w 



50 
lb. 



J "^ i support. 

U -3 M< 6 ' 

I W D 



"^ The point of sup- 
port is called the fulcrum. Th§ figure shows a 
weight of 50 lb. balanced by a weight of 25 lb. 
Which weight is nearer the fulcrum? Observe 
that 50x3 = 25x6. 

If one weight is W and its distance from the ful- 
crum lOy and the other weight is P, and its distance 
from the f ulcruin is j9, then we have the equation 

Ww = Pp. 

If three of the four quantities in this equation are 
known, the fourth may be found. Thus, 

1. A weight W= 250 lb. is 5'' from the fulcrum, 
how large a weight P, 15" from the fulcrum will 
balance TT? 

402 
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Process and Explanation 
Here Tr=250 lb.; w=5", p = 15";P 
found. 

We have the equation 250 x 5 = 15 P 

or 16 P= 1,250 

P=i|5o=83^]b. 

2. How far from the fulcrum must a w 
20 lb. be, to balance another weight of 72 11 
is 12" from the fulcrum ? 

Process and Illustration 
Here P—20 lb., p is unknown, W= 
w=12". 
Hence, 20jp= 72x12 

20j3^864 
^ = 43.2 
As w is measured in inches, so p must be 
Hence the required distance is 43.2". 

Written Exercise 
37S- Given the distances from the fulcri 
the power JP necessary to raise the weight 

1. 6" 45 lb. 8" ? *. 2" 500 lb. ? 
3. 2' 751b. 3' ? 5. 3' 76 oz. 
3. 5' 50 oz. 2' ? 6. 3" 800 lb. 
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Written Exercise 

• 




376. Find the unknown 


part: 


■ 


w 


w 


p 


p 


1. 5" 


1,000 lb. 


25" 


? 


2. ? 


2,000 lb. 


14" 


125 lb. 


3, 3' 


? 


8' 


72 lb. 


4. 12" 


3oz. 


9 

• 


10 oz. 


5. ? 


100 1b. 


8" 


125 lb. 


6. 2" 


1,7001b. 


2' 


? 



Written Problems 

377. 1. A man with a crowbar 6' long places 
one end of it under a stone, V from the fulcrum. 
If the stone presses down upon the crowbar with a 
weight of 800 lb., how hard must he press down at 
the other end to move the stone? 

Suggestion: [w=^l\p=6''\. 

2. To move a heavier stone he places the ful- 
crum 3'' from the lower end of the crowbar. If he 
weighs 150 lb., how heavy a stone can he move 
with the crowbar? 

3. A doubletree is attached by a clevis to a plow. 
One horse is hitched to one end of the doubletree, 
18'' from the clevis ; another horse is hitched 20" 
from the clevis at the other end of the doubletree. 
The two horses pull evenly. If the first pulls 155 
lb., how much does the other pull ? 
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4. If one horse can pull 160 lb., another 
130 lb., and the first is hitched 16" from the 
of a doubletree fastened to a plow, how fa: 
the clevis must the other horse be hitched ? 

5. A team is hitched to a doubletree 4' loi 
what point must the doubletree be fastenei 
plow, so that one horse must pull twice as h 
the other? 

Water Pumps and Windmills 
378. 1. Awater pump is operated on the pri 
of the lever. If a man exerts a pressure of 
on the pump handle, and ^ ^ 

if his hand is 4 times as 
far from the fulcrum as 
the rod connecting with 
the piston of the pump, 
what is the lifting force 
which raises the water ? 



PiatOTT 



2. If a pump with a 
2-ineh piston requires for 
its operation a pressure 
of 25 lb. at the handle, 
how much pressure is 
required at the handle, 
if the piston ia 3-inch, all other conditions 
the same? 

Explanation. — The amount of water rai 
strokes of equal length, is propprtioaal to the o 
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the pistons. These areas are to each other as the squares 
of the diameters of the pistons — in this case, as 4 : 9. 
Hence in a 3-inch piston W\^ \ times greater than in 
a 2-inch piston; consequently, P must be | times greater. 
Then, f times 25 lb. is 56J lb., the pressure which must 
be exerted at the handle. 

3. Two pumps are operated under the same con- 
ditions, except that one has a 2^-inch piston, the 
other a 3-inch piston. If the first requires a pres- 
sure exerted at the handle of 20 lb., what pressure 
must be exerted at the handle of the other pump? 
Which pump delivers water in larger quantity? 
How many times larger? 

4. The amount of water pumped by a windmill 
in a given time varies as the cube of the velocity 
of the wind. How many times more water can a 
windmill pump when the wind blows 15 miles an 
hour than when it blows 5 miles an hour? How 
many times more, when the wind blows 35 mUes 
an hour instead of 5 miles an hour? 

Resistance of Roads 

379. The pull necessary to move a vehicle on a 
level road depends largely upon the size of the 
wheels and the condition of the road. The neces- 
sary pull is less for high wheels and, of course, less 
for a dry road made of small broken stone, than 
for one over soft ground. Results of experiments 
are contained in the following table, in which the 
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weight of the vehicle is counted in as part o: 
load. 

Table 
PvU in Pound*, to mom a Load of One Ton In a Vehielt 





Di^HBTia or 




SO" 


80" 


Level, dry, gravel ro^ (mRCftdam road) 
Timothy and blue graaa aod, drj, gnsa cut 
Timothy and blue grass, wet 
Plowed ground, dry and cloddy 


57 
132 
173 

252 


61 
145 
203 
303 



Problems 
380. 1. It is said that a horse walking i 
miles an hour can exert a pull of 125 lb., woi 
8 hr. a day. At this rate, how heavy a load 
a horse move on a level macadam road, if 
wheels are 50" in diameter? If they are 2( 
diameter ? 

2. How heavy a load can 2 horses move, i 
ing 2^ miles an hour, over plowed ground, 
wheels being 30" in diameter? 

3. How many horses, each capable of pu 
150 lb., are necessary to move 5 tons over 
timothy and blue grass, the wheels being 5t 
diameter? 

4. On hard and smooth roads, made of br 
stone, with no dust or loose stones, the tra 
per ton was 121 lb. with 1^ in. tires, and 9 
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with 6-inch tires. What was the difference in 
traction for loads of 3^ ton each? 

5. A country storekeeper pays 1)^ a mile for 
each 100 lb. of freight hauled over a gravel road 
from the railroad station. The storekeeper in an- 
other county pays 2^ a mile f6r the same service 
over the same distance but over a poorer road. 
What is the difference on 65 tons of freight paid 
by the two storekeepers? 



GENERAL REVIEW 

Written Exercise 

Copy and add quickly. Note the time re- 
quired for each process. 

Eepeat the process from time to time until the 
column can be added accurately in minimum time. 



4. 



1. 


2. 


3. 


47,937 


475,620 


1,926,841 


73,291 


384,796 


1,455,357 


46,358 


825,437 


8,151,200 


20,294 


594,681 


1,994,033 


68,432 


930,012 


513,000 


33,969 


175,698 


32,763 


28,376 


345,756 


4,298,137 


82,001 


486,943 


12,923,641 


59,467 


923,639 


1,246,594 


25,899 


326,283 


6,541,637 


$55,143.24 + 


$13,210.78 = - 




30,166.48 + 


19,443.85 = - 




12,186.75 + 


7,867.56 = - 




73,492.80 + 


47,140.09 = - 




15,743.55 + 


4,946.96 = - 




5,552.46 + 


10,351.18 = - 
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Makiko Change — Oral 





PUSCHASE 

Cost 


Paymekt 
Amount 


Changs 
Received 




purohash 
Cost 


Payment 
Amount 


Change 
Received 


1. 

2. 
3. 


$ 0.62 
0.73 
1.01 


$ 0.76 
1.00 
6.00 


? 

? 
? 


13. 
14. 
15. 


$ 2.98 
10.61 
37.50 


? 

1 15.00 

? 


$7.02 
? 
2.50 


4. 


14.06 


20.00 


? 


16. 


158.27 


? 


1.83 


5. 
6. 


3.68 
5.27 


5.00 
10.00 


? 
? 


17. 
18. 


? 

? 


2.00 
5.00 


1.73 
4.68 


7. 


0.30 


2.00 


? 


19. 


0.85 


2.00 


? 


8. 


17.66 


50.00 


? 


20. 


? 


10.00 


0.64 


9. 


28.30 


40.00 


? 


21. 


? 


5.00 


4.26 


10. 


63.20 


100.00 


? 


22. 


12.85 


^ 


7.15 


11. 
12. 


12.76 
24.05 


? 
? 


13.25 
5.05 


23. 

24. 


24.17 
? 


40.00 
500.00 


? 
63.78 





Written Exercise 
. Copy, subtract, and check. Keep your time 



record : 



1. 



2. 



3. 



4. 



87,365 90,035 


273,958 


876.14 


42,987 29,969 


190,069 


397.96 


5. 


6. 


7. 


3,687.937 


73,900.1006 


842.09 


1,945.942 


8,391.492 


T.304 


8. 


9. 


10. 


93,642.00113 


1,937.01 


89^ 


789.27014 


8.27659 


46f 
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11. 12. 13. 14. 

14 843| 16f $l,896.66f 

A 657| 9| 927.87^ 



15. 


16. 


4 mi. 139 yd. 


27 yd. 1 ft. 7 in. 


3 mi. 246 yd. 


18 yd. 2 ft. 8 in. 


17. 


18. 


2 da. 23 hr. 


1 da. 18 hr. 48 min. 


36 hr. 


23 hr. 57 min. 


19. 


20. 


4 min. 49 sec. 


143' 50' 22" 


1 min. 55 sec. 


87° 58' 46" 



Written Exercise 
384. Copy and find products ; check answers : 



1. 


40x65 


2. 


27x22 


3. 


81x14 


4. 


346 X 94 


5. 


642x138 


6. 


8,704 X 209 


7. 


100,968 X 9,806 


8. 


47i X 87f 


9. 


.05^ X 1.76iV 


10. 


66| X 9S7^jf 


11. 


2.04^ X .793 


12. 


14.62 X 2,763,941 


13. 


5.032^ X 1,000,469 


14. 


121^x37f 


15. 


144 x$ 27.50 


16. 


48 X $ 236.47 


17. 


.08 X $ 15,463.72 


18. 


.005 X $ 463.00 


19. 


2.019 x$ 4,500.55 


20. 


fxi 


21. 


^xf 


22. 


3| X 7^. 
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Written Exercise 
385. Reduce to denominations as indicated. 





Number 


Denominations 




1. 


3 mi. 176 yd. 


yards 


feet 




2. 


40 yd. 2 ft. 




feet 




3. 


. 2 yr. 7 ino. 


months 






4. 


1 yr. mo. 


• months 


weeks 




5. 


3 mo. 2 wk; 


weeks 


days 




6. 


3 wk. 6 da. 




days 




7. 


4 da. 17 hr. 


hours 


minutes 




8. 


3470 rain. 


hours 






9. 


645 da. 


months 






10. 


6340 sec. 


minutes 


hours 




11. 


48 ounces 


pounds 






12. 


1646' 


(°) degrees 






13. 


380'' 


(') minutes 






14. 


6 gallons 


quarts 






15. 


9 quarts 


pints 






16. 


3 bushels 


pecks 


quarts 




17. 


2 pecks 


quarts 






18 


7 pecks 


bushels 







Written Exercise 
386. Find the quotient. Check the answers : 
1. 2,964 -^ 872 



3. 14.842 -h 2.27 
5. 3 pk; 7qt. -5- 6 
7. 12° 48'' ^15 



2. $8,749.20-5-89 

4. 4 hr. 37 min. -5- 9 

6. 5 mi. 840 yd. ^ 325 

8. 640 A.-J-2 



9. 160 A. 80 sq. rd. -j- 6 lo. 20 bbl. 18 gal. -s- 4 
11. 2240 lb. 14 oz. -^6 12. £ 21 8s. -s- 4 
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Written Exercise 
387. Find the quotients : 

1. 21fH-3f 3. ^^^ 5. f + i 

2. If-^f 4. 16if^^ 6. lOf+3 

Oral Exercise 
38& Express in decimals, then in per cents: 
(a) (b) (c) (d) (e) (/) 

5- i i I 

Oral Exercise 

389- Express in per cents and then in common 
fractions : 

(a) (b) (c) (d) (e) 

1. .75 .60 .33^ 1.25 .08 

2. .12 .66f .12i 1.16| .03 

3. .25 .37^ .62^ 1.33^ .05 J 

4. .40 .16| .48^ 4.66f 1.07f 

5. .60 .87^ .27f 8.37^ .006| 



f 


1 


ik 


4 
T 


4 

1 


hi 


i 


■A 


U 


f 


A 


A 


f 


32V 


A 
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Written Exercise 

390. Find the percentage, using pencil only when 
necessary. 











Base 








Hatw 














Per Cent 


in) 


(&) 


(c) 


(d) 


(«) 


1. 


16 


26 


40 


86 


100 


500 


2. 


20 


60 


70 


96 


150 


463 


3. 


m 


186 


940 


1,073 


2,760 


9,841 


4. 


6i 


120 


180 


197 


236 


508 


5. 


37i 


280 


07 


760 


496 


2,764 


6. 


2 


1,486 


3,926 


1,076 


14,365 


4,397 


7. 


115 


26 


250 


376 


696 


2,738 


8. 


200 


870 


866 


2,073 


16,496 


18,987 


9. 


800 


166 


370 


4,690 


12,006 


43,216 


10. 


460 


275 


460 


4,000 


10,000 


100,000 



Written Exercise 
391. What is the commission ? 





Rate 
Per Cent 

Commission 


Gross Sales 




Rate 

Per Cent 

Commission 


Gross Sales 


1. 


8 


$47,600 


9. 


87i 


$ 26,843 


2. 


12i 


2,686 


10. 


2i 


186,460 


3. 


10 


23,264 


11. 


i 


2,876,675 


4. 


33J 


1,680 


12. 


.4 


942,760 


5. 


.4 


2,766 


13. 


40 


22,500 


6. 


18 


24,820 


14. 


38 


16,000 


7. 


4.8 


16,600 


15. 


12i 


26,000 


8. 


16} 


4,676 


16. 


i 


126,000 
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Written Exercise 
Find the missing term. 





PlBfrlNTUt 


B... 


Rx™% 




PnifMT^O. 


Bui 


IUTB% 


1, 


? 


81,000,00 


*>, 


11. 


100 


60 




2. 


$800.00 


6,000.00 


? 


12. 


400 


100 




3. 


1.60 


? 


3 


13. 


1 


2 




4. 


46.00 


KOO.OO 


? 


14. 


i 


1 




5. 


? 


2,750.00 


2* 


15. 


.50 


2 




6. 


? 


27.60 


•M 


16. 


? 


100 


i 


7. 


18.00 


? 


12 


17. 


? 


m 


J 


8. 


6.00 


? 


.5 


IB. 


? 


1 




9. 


? 


200.00 


1 


19, 


,126 


1 




10, 


20.00 


20.00 


? 


20. 


.126 


2 





393. What is the premium on each policy ? 



$ 2,000 
4,000 
S,600 
5,000 
10,000 



28i%per8100 
17(% per 1 100 
3 2.00 per 3 100 
32 1% per 8 100 

n 



9 60,000 

260,000 

1,000 

2,600 

8,760 



Written Exercise 
Interest and amount for 

1. 1 yr. 6 mo. of $ 1,500 @ 5^%. 

2. 3 yr. 4 mo. of $2,250 @ 6 %. 

3. 2 yr. 9 mo. of $ 1,000 @ 7 %. 

4. 4yr. 5 mo. of $87 @ 8 %. 
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5. 2 yr. 7 mo. 10 da. of $650 @ 7 %. 

6. 5 yr. 1 mo. 27 da. of $ 3,520 @ 4^ % . 

7. 1 yr. 11 mo. 8 da. of $5,450 ® 9 %. 

Written Exercise 

395. Find the cost of stocks bought as follows. 
Assume that the. par value of one share of each 
stock is $ 160. 





KmD op' Stock 


Number op 
Shabks 


Market 
Prior 


• 

Brokbk*8 
Commission 


1. 


Alaska Gold Mines 


600 


86i 


n 


2. 


Amalgamated Copper 


660 


67} 


i% 


3. 


C. M. & St. P. 


1600 


92^ 


i% 


4. 


Bethlehem Steel 


600 


107| 


i% 


5. 


Pullman Co. 


60 


166 


i% 


6. 


So. Pacific 


460 


01i 


i% 


7. 


N.Y. N.H. & H. 


600 


61i 


*% 
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1. Express in words 2,374,560,091,345. 

2. Multiply 374,050 by 89.56 and divide the 
product by 5.763. 

3. A man earns $ 45 a week and saves one half 
of that sum every fortnight. Find how many 
weeks it will take him to save as much as he 
spends in four weeks. 

4. The area of a county is 250,783 acres. If 
the population is 105,200, find to the nearest 
integer the number of people per square mile. 

5. Eeduce -^^^ to its lowest terms. 

6. What number multiplied by 59.05 will give 
the same product as 25.7 multiplied by 398 ? 

7. What decimal multiplied by 125 will give the 
sumof| + f+f + ^^ + f? 

8. What number is the same multiple of 6 that 
148,995 is of 9 ? 

9. A clock loses 2 minutes every week. At 
10 P.M. on Sunday it is 45 seconds fast. When 
will it be exactly at the right time ? 

10. How many telegraph poles will be required 
for wires extending 100 mi., 366 yd., 2 ft., if the 
poles are 100 ft. apart ? 

2 b 417 
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11. A number diminished by f of itself, when 
divided by 809, gives a quotient 327 and a remain- 
der 456. What is the number ? 

12. A man owns ^ of a ship valued at $ 125,000, 
and sells -^ of his share. What fraction of the 
ship does he still own, and what is its value ? 

13. The rails of a railway are 10 yd. long at 32° F. 
and .000644 of their length longer at 92° F. To 
allow for this increase, find, to two decimal places 
of a foot, the least distance between two consecutive 
rails at 32° F. 

14. A dealer buys 15 horses at $145 each; he 
sells 8 at $167 each, and the rest at $193 each ; 
find his total gain, if his expenses were $ 167.25. 

15. Find the area of the walls of a room 20 ft. 
long, 15 ft. broad, and 10 ft. high. How many 
double rolls of wall paper, 18 in. wide, will be 
needed to cover the walls if no allowance is made 
for openings ? 

16. How many bricks, ^\" x 4" x 2J" will be 
needed for a wall 25 yd. long, 15 ft. high, and 1 ft. 
1 in. thick? 

17. If 27 horses can be bought for $5,400, how , 
many can be bought for $ 89,200 ? 

18. A farmer bought 4 horses and 7 cows for 
$1,225. The prices of a horse and a cow being 
7 : 3, how much did he give for each ? 
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19. A railway track rises 1 ft. in 80 ft. the first 
12 mi, then 1 in 120 for the next 10 mi., and 1 in 
110 for the next 15 mi. Find the average rise. 

20. In a class of 90 pupils there are 35 cases of 
absence in a week of 10 sessions. Find the average 
attendance. 

21. Out of 169 persons committed for trial dur- 
ing one year, 130 were convicted. What per cent 
was acquitted ? 

22. A quantity of wheat which cost $.98 per 
bushel was sold at a gain of 25 %. How many 
bushels were sold, if the total profit was $122.50 ? 

23. A merchant buys goods at 50 % and 10 % 
off, and sells them at 10 % and 20 % off the list 
price. What is his gain per cent ? 

24. An agent is offered a yearly salary of $ 1,700 
or a commission of 3 % on his sales. If his sales, 
on an average, are $5,000 a month, which is the 
better offer to accept? What is the difference 
between the two offers for a year ? 

25. A town has an assessed valuation of 
$ 7,500,000 and decides to levy a tax of $ 45,000 
for a school building. What must be the additional 
rate of taxation ? 

26. A married man must pay 1 % tax on his 
income in excess of $ 4,000. At this rate, what is 
the tax on a yearly income of $ 14,350 ? 
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27. What is the duty, at 30 % ad valorem, on 
an invoice of $ 750 worth of imported blankets ? 

28. A merchant failing in business has debts to 
the amount of $ 8,500 ; his property amounts to 
$ 6,650. What per cent of his debts can he pay? 
How much can he pay on a claim of $ 850 ? 

29. Determine the speed in miles an hour of a 
train which goes a mile in 48 seconds, and the 
number of revolutions made in a minute by a 
wheel of the engine 8 feet 2 inches in diameter. 

30. Express ^-^ and ^|-| as decimal fractions to 
j&ve places ; and prove that their difference is about 
^ per cent of either of them. 

31. A workman finds that he has to spend 50 % 
of his income on food, 15 % on clothes, 12 % on 
rent, and he saves the remainder. If he emigrates 
to a country where wages are 50 % higher, where 
food costs \ as much, clothes 3 times as much, rent 
2^ times as much, is he better or worse off ? The 
criterion is the length of time his savings would 
support him in the country where he is settled. 

32. A man invests \ of his capital in 6 % stock 
at 150, and the rest in 4 % stock at 112. What 
is the average return per cent on his capital ? 

33. How many rectangular tiles, 4^ in. by 6 in., 
will be required to cover a floor 18 ft. long by 13 
ft. 6 in. broad? What will be the cost at 80^ per 
dozen tiles ? 
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34. When the duty on a commodity ia reduced 
40 % , the consumption is increased 60 % . By 
how much per cent ia the revenue from that com- 
modity increased or diminished? 

35. Milk that was 4.3 % butter fat yielded 375 
lb. of butter fat ; how many pounds of milk were 
there ? If 1 lb. of butter fat makes 1^ lb. of but- 
ter, how many pounds of butter were obtained and 
what was its value at 27^^ a pound ? 

36. A farmer has 20 cowa. For a month of 30 
days he obtained the following milk sheet (the 
number of pounds of milk for each day) : 



1. 2,806 


2. 


3,095 


3. 


3,166 


4. 


2,980 


6. 2,875 


6. 


2,650 


7. 


3,003 


8. 


2,900 


9. 2,863 


10. 


2,860 


11. 


2,599 


12. 


»""" 


s. 3,019 


14, 


2,916 


16. 


2,798 


16. 




7. 2,860 


18. 


2,895 ■ 


19. 


2,830 


20. 




1. 2,991 


22. 


2,899 


23. 


2,861 


24. 




». 2,794 


M. 


2,806 


27. 


2,794 


28. 




!0. 2,659 


30. 


2,787 











Four milk tests were made which indicated 
4.12, 3.91, 3.87 per cent of butter fat. 

Price of butter fat per pound, 32.4^ ; of skin 
milk, 21 f< per 100 lb. The skimmed mUk 
was 80 % of the number of pounds of milk 
nished. 
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The amount and cost of feed was as follows : 

Com, 3,600 lb., $.95 for 100 \\S. 
Bran, 3,000 lb., $1.05 for 100 lb. 
Linseed meal, 1,100 lb., $1.65 for 100 lb. 
Timothy hay, 6,200 lb., $11.75 a ton. 

How many pounds of milk did he get for the 
month ? 

37. From the above data determine the average 
per cent of butter fat. 

38. How many pounds of butter fat for the 
month ? 

39. Find the total value of the butter fat. 

40. Find the total value of the skimmed milk. 

41. Find the total monthly income from this 
milk industry. 

42. Compute the expense of feeding the cows 
during the month. 

43. What was the excess of the monthly income 
over the expense for feed ? 

44. Compute the average daily amount of milk 
per cow. 

45. Compute the average daily income from the 
milk of one cow. 

46. Compute the average daily cost of feeding a 
cow. 



GENERAL EXERCISES ANJ) PROBLEMS 423 



47. In an experiment station 15 calves were fed 
on skim milk for 150 days and they gained an 
average of 3.15 lb. a day. Another lot of 12 
calves, fed during the same period of time on 
buttermilk, gained 2.15 lb. a day. How much 
more did a calf of the first lot ga.in, on an average, 
in 150 days ? 

48. Two boys are carrying to camp a deer, weigh- 
ing 110 pounds, slung on a pole which is supported 
on the shoulders. The distance from A's shoulder 
to B's is 8 feet, and the deer hangs 2^ feet from B. 
How much weight does each carry ? Do not con- 
sider weight of pole. 

49. A man and a boy have to carry a bundle of 
200 pounds weight on a pole 10 feet long. At 
what distance from the boy must the load be placed 
to allow the boy to carry only J of the total weight ? 

50. Federal Reserve Law requires that federal 
reserve banks hold in reserve 15 % of their total 
deposits. What was the excess reserve on March 
4, 1915, in the following banks ? 





City 


Feb Cent 




City 


Pbr Cent 


(«) 


Galveston 


49.69 


(/) 


Kansas City 


32.13 


(6) 


Pueblo 


33.36 


{g) 


Cincinnati 


30.60 


(c) 


Des Moines 


36.82 


(h) 


Portland 


30.42 


(<*) 


Minneapolis 


39.20 


(i) 


Dubuque 


43.14 


(0 


Seattle 


34.83 


U) 


Forth Worth 


32.16 
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51. The 51 reserve cities held 26.52 per cent of 
reserves on March 4, 1915, against the 22.63 per 
cent on Dec. 31, 1914. What was the gain? 

52. The U. S. Treasury statement. 

Washington, April 10, 1915 — Receipts and expenditures : 

Apbil 9 Month, April 1-9 inc. Fiscal Trab 

Customs * 576,524 * 4,469,972 * 162,740,818 

Int. rev., ord. . . . 900,193 7,144,529 251,135,778 

Corp. and inc. tax . 19,166 575,166 12,250,385 

Miscellaneous . . . 49,944 918,772 54,816,425 
Total Receipts 

Expenditures . . . 2,304,549 21,061,587 577,163,059 

Balance surplus or deficit? 

If the expenditures for Jan. Feb., March, and 
the first nine days of April are $577,163,059, what 
is the average per month ? What would be the 
approximate yearly expenditure on this monthly 
basis ? What will be the surplus, or deficit at end 
of fiscal year at same rate of income and expendi- 
ture as given above ? 

53. The Hoosac tunnel is 25,031 ft. long. 
About how many miles is this ? How many kilo- 
meters ? 

54. The eastern portal of the tunnel has an 
elevation above sea level of 768 ft. From here 
the grade rises .3^% for 2,000 ft.; then rises .5% 
for 10,000 ft.; at about the middle the track is 
level for 250 ft. ; beyond this it descends at a .5 % 
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grade to the western portal. What is the elevation 
of the western portal ? 

Change all the feet to meters; then work the 
problem anew. 

55. The Mont Cenis tunnel through the Alps, 
connecting France and Italy, was constructed about 
the same time as the Hoosac tunnel It is 12,849 
meters long. How many kilometers is this ? How 
many meters longer is this than the Hoosac tunnel ? 



/ 



397. TABLES OF ENGLISH MEASURES 

Line^ Measure 

12 inches (in. or ") = 1 foot (ft. or ') 

3 feet = 1 yard (yd.) 

16.5 feet = 1 rod (rd.) 

320 rods = 1 mile (mi.) 

6086 feet = 1 nautical mile (knot) 

1 mi. = 1760 yd. = 5280 ft. 

6 ft. =1 fathom. 

Square Measure 

144 square inches (sq. in.) = 1 square foot (sq. ft.) 

9 square feet = 1 square yard (sq. yd.) 

30i square yards = 1 square rod (sq. rd.) 

160 square rods = 1 acre (A.) 

640 acres = 1 square mile (sq. mi.) 

36 square miles = 1 township 

1 acre = 43,560 sq. ft. 

One acre of land, in the form of a square, is nearly 209 ft. on a 
side. 

Surveyor's Linear Measure 

100 links = 1 chain 

80 chains = 1 mile 

66 feet = 1 chain 

7.92 inches = 1 link 

Surveyor's Square Measure 

10 square chains = 1 acre 
426 
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Cnbic Hsaanre 
1728 cubic inches (cu. in.)= 1 cubic foot (cq. ft.) 
27 cubic feet = 1 cubic yard (cu. yd.) 

128 cubic feet = 1 cord of wood (cd.) 

1 board foot is a board 1' long, 1' wide and 1" thick. 



Liquid Measure 
4 gills (gi.) = \ pint (pt.) 
2 pints = 1 quart (qt.) 
4 qnarta = 1 gallon (gal.) 
231 cu. in. = 1 gal. 

1 cu. ft = 1\ gal., nearly. 
1 cu. ft. of water weighs Q2\ lb., nearly. 
32) gal. = 1 barrel (bbl.) in measuring cistern) 
4.27 cu. ft. = 1 bbl. 



Dry Hsasure 

2 pints (pt.)= 1 quart (qt.) 

8 quarts = 1 peck (pk.) 

4 pecks = 1 bushel (bu.) 

2150.4 cu. in. = 1 bu., (approxima 



12 units = 1 dozen (doz.) 
12 dozen = 1 gross (gr.) 



Aroirdupois Weight 
16 ounces (oz.) = 1 pound (lb.) 
100 pounds (lb.) = 1 hundredweight (cwt, 
2000 pounds = 1 ton (T.) 

1 long or gross ton = 2240 pounds. 
1 aT. lb. = 7000 gr. ; 1 ay. oz. = 4371 p. 
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Troy Weight 

24 grains (gr.) = 1 pennyweight (pwt.) 

20 pennyweights = 1 oiince (oz.) 
12 ounces = 1 pound (lb.) 

1 troy lb. = 5760 gr. = ^ av. lb. 

1 troy oz. = 480 gr. or about 1.1 av. oz. 



Apothecaries' Weight 

This is used to some extent in filling prescriptions. The grain, 
ounce, and pound are the same as in troy weight, but the ounce is 
divided differently. 

"20 grains (gr.)= 1 scruple (sc. or 3) 

3 scruples =1 dram (dr. or 3) 

8 drams = 1 ounce (oz. or 3 ) 

12 ounces = 1 pound (lb. or lb) 



Apothecaries' Liquid Measures 

60 drops (gtt.) or minims (n\,) = 1 fluid dram (/ 3 ) 
8 fluid drams = 1 fluid ounce (/ 3 ) 

16 fluid ounces = 1 pint (O.) 

8 pints = 1 gallon (Cong.) 



Measure of Time 
60 seconds (sec.) = 1 .minute (min.) 



60 minutes 


= 1 hour (hr.) 


24 hours 


= 1 day (da.) 


7 days 


= 1 week (wk.) 


365 days 


= 1 common year 


366 days 


= 1 leap year 


10 years 


= 1 decade 


100 years 


= 1 century 



The solar year = 365 da. 5 hr. 48 min. and 46 sec. 
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Heasures of Angles 

60 seconds (") = 1 minute (') 
60 rainutea = 1 degree (°) 
380 degrees = 4 right angles or 1 cii 
90° of angle = 1 right angle ; S0° of arc = 1 quadrant 



Paper Heasure 
24 sheets = 1 quire 
20 quires = 1 ream 
2 reams = 1 bundle 
5 bundles =; 1 bale 



39a METRIC SYSTEM 

Measures of Length 

10 millimeters (mm.) = 1 centimeter (cm.) 
10 centimeters (cm.) = 1 decimeter (dm.) 
10 decimeters (dm.) = 1 meter (m.) 
10 meters (m.) = 1 dekameter (Dm.) 

10 dekameters (Dm.) = 1 hektometer (Hm.) 
10 hektometers (Hm.)= 1 kilometer (Km.) 



Measures of Surface 

100 sq. millimeters (mm. 2) = 1 sq. centimeter (cm.*) 
100 sq. centimeters = 1 sq. decimeter (dcm.*) 

100 sq. decimeters = 1 sq. meter (m.*) 

100 sq. meters = 1 sq. dekameter (Dm.*) 

100 sq. dekameters = 1 sq. hektometer (Hm.*) 

100 sq. hektometers = 1 sq. kilometer (Km*.) 



Measures of Land 

1 sq. meter = 1 centare (ca.) 
100 centares = 1 are 
100 ares = 1 hectare (Ha.) 



Measures of Volume 

1000 cubic millimeters (mm.8)= 1 cubic centimeter (cm.*) 
1000 cubic centimeters = 1 cubic decimeter (dm.*) 

1000 cubic decimeters = 1 cubic meter (m.*) and so on, 

430 
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Measures of Capacity 
1 cubic deciraeter — 1 liter 
10 milliliters (ml.) = 1 centiliter (cl.) 
10 centiliters = 1 decilitCF (dl.) 

10 deciliters = 1 liter (1.) 

10 liters = 1 dekaliter (Dl.) 

10 dekaliters = 1 hektoliter (HI.) 

10 hektoliterB ^ 1 kiloliter (Kl.) 



Measures of Weight (Mass) 
10 milligrams (mg.) = 1 oentigrfim (eg.) 
10 centigrams = 1 decigram (dg-) 

10 decigrams = 1 gram (g.) 

10 grams = I deka){ram (I^-) 

10 deki^ams = 1 hektograra (Hg.) 

10 hektograms = I kilogram (Kg.) 

1000 kilograms' = 1 metric ton (T.) 
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TABLE OF EQUIVALENTS 



Metric Measures to Common 


Common Measures to Metric | 


1 cm. = .4 in., about 


1 in. 


= 2.5 cm., about 


Im. =38i.37"= 1.094 yd. 


1yd. 


= .9144 m. 


1 Km. = .621 mi. 


1 mi. 


= 1.609 Km. 


1 m2 = 1.196 sq. yd. 


1 sq. ft. 


= 9.29 dm.-^ 


IHa. =2.471 A. 


1 A. 


= .4047 Ha. 


1 m« = 1.308 cu. yd. 


1 cu. yd. 


= .765 m.» 


1 L = .908 dry quart 


1 liquid quart 


= .946 1. 


11. = 1.057 liquid quart 


1 dry quart 


= 1.101 1. 


1 HI. = 2.834 bu. 


1 gallon 


= 3.785 1. 


1 Kg. = 2.205 lb. av 


1 bushel 


= .352 HL 


IT. = 1.102 tons 


1 av. pound 


= .455 Kg. 




ItOD 


= .907 T. 
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DEFINITIONS OF COMMON TERMS OF 

ARITHMETIC 

(The numbers in parentheses refer to pages hi the text.) 

Above Par. At a premium (237). 

Accident Insurance. Insurance against personal injury or loss of life 

by accident (214). 
Ad Valorem Duty. A certain per cent of the cost of the goods (207). 
Arithmetic. The science of numbers and the art of computation (1). 

Bank Discount. Interest paid in advance on a note (193). 

Below Par. At a discount (237). 

Bill. A written statement of goods sold or of services rendered (261). 

Bonds. A promise to pay a certain sum of inoney, signed by the 

officers' of a corporation under its corporate seal (244). 
Broker. An agent who buys or sells goods for a merchant vTlthout 

having them shipped to him (148). 

Capital. The property invested in the business (236). 

Centigrade Thermometer. A thermometer having the point indicating 
the freezing state of water at zero, and the distance between that 
and the point indicating the bailing state of water divided into a 
hundred divisions (384). 

Certified Check. A check that is guaranteed by the bank upon which 
it is drawn (167). 

Check. An order on a bank to pay a sum of money (166). 

Commission Merchant. An agent who does the business of a mer- 
chant for a certain per cent of the amount of the sales, handling 
goods owned by other people (148). 

Common Multiple. A number that is exactly divisible by each of 
two or more numbers is a common multiple of those numbers (66) . 

Common Stock. Stock that may share in the net earnings after the 
dividends on the preferred stock have been paid (237). 
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Compound Interest. Interest on both the principal and the overdue 

interest added to the principal (277). 
Compound Number. A number which expresses one or more units 

of different names or denominations of the same measure (16) . 
Consignor. The firm or person who sends the merchandise to be 

sold (148). 
Corporate Bonds. Bonds issued by corporations (245). 
Corporation. An association of individuals recognized under the law 

as a single person (236). 
Coupon Bonds. Bonds with interest certificates attached, which may 

be detached at specified dates and presented for payment to bearer 

at a bank or wherever the bonds are issued (246). 

Denominator. The number in a fraction below the line that 43hows 

into how many equal parts a unit is divided (69). 
Dividend. The sum paid on each share of stock from the profits of 

the business (287). 
Duties. Taxes levied on goods imported from other countries (203). 

Endowment Policy. A guarantee to pay the insured a stated sum of 
money after a specified number of years, or, in case of prior death, 
to the beneficiary named in the policy, in consideration of premiums 
paid for a certain number of years (220). 

Equation. An equality of numbers (91). 

Excise Duties. Taxes levied on tobacco, liquors, etc., produced in the 
United States (203). 

Face of the Policy. The amount of indemnity or protection (214). 
Face Value. The original price (237). 

Factor. An integer that is an exact divisor of t-hat number (64). 
Fahrenheit Thermometer. A thermometer so graduated that the 

freezing of water is at 32 degrees above the zero of its scale, and 

the boiling point at 212Megrees above (284). 
Fire Insurance. An insurance against loss or damage of property by 

fire (214). 
Fraction. One or more of the equal parts of a unit (69). 

Government Bonds. Bonds issued by the United States, by states, by 
cities, or counties (245). 

' Improper Fraction. A fraction whose numerator is equal to or greater 
than its denominator (59). 
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Income Tax. A tax levied by the United States goyemment on in- 
comes above a certain amount (211). 
Interest. Money paid for the use of money (163). 

Least Common Denominator. The common denominator that \a the 

least that can be found is called the least common denominator (66). 
Least Common Multiple. The least number that is exactly divisible 

by each of two or more numbers (66) . 
Liability Insurance. Insurance against loss by the insolvency of 

debtors (214). 
Limited Life Policy. A guarantee to pay a specified sum at the 

death of the insured in consideration of premiums paid during a 

limited number of years by the insured (220). 

Marine Insurance. Insurance against loss of property at sea (214). 
Mortgage. An instrument by which a person may convey real or 

personal property or some interest in such property as a security 

for a debt or a loan of money (191). 
Mortgagee. The person or firm who lends the money or assumes the 

debt on the property (191). 
Mortgagor. The person who gives the mortgage (191). 
Multiple. A number which is exactly divisible by another number is 

a multiple of that number (65). 

Notation. The process of writing numbers by means of characters (6) . 
Numerator. The number in the fraction above the line that shows 
how many parts have been taken (5, 69). 

Ordinary Life Policy. A guarantee to pay a specified sum at the 
death of the insured to the beneficiary named in the policy, in con- 
sideration of premiums paid during the life of the insured (220) . 

Parallelogram. A four-sided figure having the opposite sides paral- 
lel (386). 

Partnership. A formal agreement made between two or more per- 
sons for the purpose of conducting a business in common and of 
sharing in its profits and losses (236). 

Par Value. ^ The face value (237). 

Payee. The person to whom a check, draft, or note is payable 
(186). 

Percentage. The result obtained by finding a given per cent of the 
base (129). 
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Policy. A written agreement or conti'act with the Insurance com- 
pany (214). 
Poll Tax. A tax levied on each male inhabitant who has attained 

his majority (203). 
Preferred Stock. Stock that must pay a certain proportion of the 

profits before any other dividends can be paid (237). 
Premium. The consideration or price paid for the insurance (214). 
Prime Number. An integer that has no factors except itself and 1 

(64). 
Principal. The sum of money on which interest is paid (163). 
Proceeds. The sum left over after subtracting the bank discount 

from the face of the note (194). 
Promissory Note. A written promise to pay on demand or at a 

specified time a specified sum (184). 
Proper Fraction. A fraction whose numerator is less than its 

denominator (69). 
Property Tax. A tax levied on real estate or personal property (208). 
Proportion. An expression of the relation of two ratios (109). 

Rate of Interest. The per cent, the number of hundredths, of the 

principal paid for its use for one year (163). 
Rate Per Cent. The number of hundredths taken (129). 
Ratio. The relation which one quantity has to another (107). 
Rectangle. A parallelogram whose angles are equal to each other 

(386). 
Registered Bonds. Bonds that are recorded with the name of the 

owner in the books of the company that issues them. The owner 

cannot transfer these bonds unless he notifies the company and has 

the name of party receiving them recorded in the company's 

books (246). 
Regular Hexagon. A polygon having six equal sides and six equal 

angles (386). 
Rhomboid. A parallelogram whose angles are not all equal (386). 

Similar Fractions. Fractions having the same denominator (69). 
Simple Number. A number which expresses one or more units of 

the same name or denomination (16). 
Specific Duty. Duty charged on the weight or quantity of goods 

imported without regard to their cost (207) . 
Stockholder. A number of a corporation owning one or more shares 

of stock (237). 
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Tariff. A schedule of duties on imported goods, as in this country, 

fixed by the United States Congress (207). 
Tax. A sum of money levied for the support of the government and 

for other public purposes (203). 
T&riD. Policy. A guarantee to pay a stated sum in case of death 

within the term of insurance, in consideration of premiums paid 

for a certain number of years (220). 
Trapezoid. A four-sided figure having only two sides parallel (387). 

Unit Fraction. A fraction whose numerator is 1 (69). 
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' nomic features of the treatment so appeal to the student as to make him a faith- 
ful and loyal servant of the city, state, and nation. 
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The purpose of the series is to provide a definite scheme 
of moral training year by year and grade by grade as the 
child progresses through school. For this it uses these 
literary selections and literary masterpieces. 

To furnish a substance of truth in life and ideal beauty in human life 
and character. 

To portray vividly for children situations in which the right moral 
response is made. 

To bring children to recognize the intense feeling of approval that 
is raised by instances of right conduct and the scorn that is given by all 
things base and mean. 
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things of life that are interesting and valuable. 
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special fitness to write books for children. To each author has been 
given the choice of topic and method of treatment. The result is 
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